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(54) POSITIVE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive resist composition suitable for use under an exposure 
light source of <1 60 nm, particularly F2 excimer laser light (157 nm), and specifically to provide a positive 
resist composition having satisfactory transmittance when a light source of 157 nm is used, less liable to 
cause line edge roughness and forming a resist film less liable to leave a film in an exposed region when 
exposed and developed. 

SOLUTION: A positive resist composition is provided which comprises (A) a specified compound which 
generates an acid upon irradiation with an actinic ray or a radiation, (B) a resin having a specified repeating 
unit and having solubility in an alkali developing solution increased by the action of an acid and (C) a solvent. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (A) The following general formula (la) or (lib) the compound expressed which generates an acid by 
the exposure of an activity beam of light or a radiation, the positive-resist constituent characterized by 
containing the resin to which the solubility to an alkali developer increases according to the operation of an 
acid which has at least one sort of repeat units chosen from the repeat unit expressed with - (VI), and a (B) 
following (general formula I) (C) solvent. 
[Formula 1] 

?' 

R 2 ~S + X" (la) 
R4-| + — R 5 X" (lib) 

R1-R5 express respectively the aromatic hydrocarbon radical which may have the general formula (la) and 
(lib) the aliphatic hydrocarbon radical which may have the substituent independently, or the substituent by 
setting. However, it may join together mutually and two of R1-R3 pieces may form a ring, and it may join 
together mutually and, as for R4 and R5, they may form a ring. X- expresses either of the following anions. 
[Formula 2] 



2 



X"; 

Re— S0 2 -N-S0 2 — R 7 
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I 

so 2 

I 



In above-mentioned X- R6-R10 express respectively the aliphatic hydrocarbon radical which may have the 
substituent independently. However, it may join together mutually and a ring may be formed, and it may join 
together mutually and, as for R6 and R7, two of R8-R10 pieces may form a ring. 
[Formula 3] 




[Formula 4] 

-(-ch 2 -c— y- 

C0 H — ^L/t ox 



C[R 24 R2eR2e) 



[Formula 5] 




In a general formula (I) and (II), m expresses 0 or 1. In a general formula (I) and (IV)- (VI), X expresses the 
radical decomposed according to an operation of a hydrogen atom or an acid. In a general formula (I), 
although R1 1-R16 express a hydrogen atom, a fluorine atom, or a fluoro alkyl group independently 
respectively, at least one is not a hydrogen atom. In a general formula (II), R3a expresses the radical 
decomposed according to an operation of a hydrogen atom or an acid. In a general formula (III), R4a 
expresses the radical decomposed according to an operation of a hydrogen atom or an acid. In a general 
formula (IV), although R21-R32 express a hydrogen atom, a fluorine atom, or a fluoro alkyl group 
independently respectively, at least one is not a hydrogen atom. In a general formula (V) and (VI), R1a and 
R2a express a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a cyano group, or a 
trifluoromethyl radical. Although R41-R46, and R51-R56 express a hydrogen atom, a fluorine atom, or a 
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fluoro alkyl group independently respectively, at least one and at least 1 of R51-R56 of R41-R46 are not 
hydrogen atoms, n expresses the integer of 1-5. 

[Claim 2] Furthermore, the positive-resist constituent according to claim 1 characterized by containing the 

(D) fluorine and/or a silicon system surface active agent. 

[Claim 3] Furthermore, the positive-resist constituent according to claim 1 or 2 characterized by containing 

(E) organic base nature compound. 

[Claim 4] The positive-resist constituent according to claim 1 to 3 characterized by using 
vacuum-ultraviolet light 160nm or less as the exposure light source. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the positive-resist constituent used suitable for micro 
lithography processes, such as manufacture of a VLSI and a high capacity microchip, and other 
photofabrication processes. Furthermore, it is related with the positive-resist constituent which can form in 
detail the pattern made highly minute using vacuum-ultraviolet light 160nm or less. 
[0002] 

[Description of the Prior Art] the integrated circuit is raising the degree of integration increasingly, and 
consists of the line breadth below a quarter micron in manufacture of semi-conductor substrates, such as a 
VLSI, — processing of a detailed pattern has overly come to be needed. As one of the means which attains 
detailed-ization of a pattern, short wavelength-ization of the exposure light source used in the case of the 
pattern formation of a resist is known. 

[0003] For example, i line (365nm) of a high pressure mercury vapor lamp has been used for manufacture of 
the semiconductor device of the degree of integration to 64M bit as the light source to current. As a positive 
resist corresponding to this light source, many constituents containing the naphthoquinonediazide 
compound as novolak resin and a sensitization object were developed, and sufficient result has been stored 
in processing of the line breadth to about 0.3 micrometers. Moreover, instead of i line, KrF excimer laser light 
(248nm) has been adopted as manufacture of the semiconductor device of a 256 M bit or more degree of 
integration as the exposure light source. Furthermore, in order to form use of the ArF excimer laser light 
(193nm) which is the light source of short wavelength, and a pattern 0.1 more micrometers or less from 
recent years for the purpose of semi-conductor manufacture of the degree of integration beyond 1 G bit, use 
of F2 excimer-laser light (157nm) is considered. 

[0004] According to short-wavelength-izing of these light sources, the constituent and its compound 
structure of a resist ingredient are also changing a lot. That is, in the resist containing conventional novolak 
resin and a conventional naphthoquinonediazide compound, since the absorption in a 248nm far-ultraviolet 
field was large, light stopped fully easily being able to reach to a resist pars basilaris ossis occipitalis, and 
only the pattern of a taper configuration was obtained by low sensibility. In order to solve such a problem, 
the constituent which combined the compound (photo-oxide generating agent) which generates an acid in 



4 



JP 2003-307850 

the exposure of far-ultraviolet light, and the so-called chemistry magnification mold resist came to be 
developed, using the resin which made the basic frame small Pori (hydroxystyrene) of absorption in 248nm 
field, and was protected by the acidolysis radical as a principal component. By the catalyst decomposition 
reaction of the acid generated in the exposure section, since a chemistry magnification mold resist changes 
the solubility over a developer, it can form a high resolution pattern by high sensitivity. 
[0005] However, since the compound which has an aromatic series radical essentially had big absorption to 
193nm wavelength field when ArF excimer laser light (193nm) is used, engine performance sufficient by the 
above-mentioned chemistry magnification mold resist was not obtained. 

[0006] It replaces with the acidolysis nature resin which introduced into the principal chain or side chain of a 
polymer the alicyclic structure which does not have absorption for the acidolysis nature resin which makes 
Pori (hydroxystyrene) a basic frame in 1 93nm to this problem, and amelioration of a chemistry magnification 
mold resist is achieved. 

[0007] However, to F2 excimer-laser light (157nm), it became clear also in the above-mentioned alicycle 
mold resin that absorption of 157nm field is large and inadequate for obtaining the pattern 0.1 micrometers 
or less made into the purpose. On the other hand, it is reported by Proc.SPIE.Vol. 3678.1 3 page (1999) that 
the resin which introduced the fluorine atom (perfluoro structure) has sufficient transparency for 157nm. the 
structure of an effective fluororesin — Proc.SPIE.Vol.3999.330 page (2000) — said — 357 pages (2000) — 
said — it is come to propose 365 pages (2000), WO -00/No. 17712, etc. 

[0008] However, if the processing dimension of a pattern made the conventional resist constituent 
containing a fluororesin detailed and it ran short of the contrast of image formation, since the border area of 
an unexposed part and the exposure section would become ambiguous and homogeneous (the Rhine edge 
roughness) aggravation of the edge of the Rhine pattern would become remarkable, this solution was desired. 
Moreover, after it exposed the conventional resist constituent containing a fluororesin on the resist film and 
it carried out the development, the exposure field had concern of negative-izing which a residual membrane 
produces. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the positive-resist 
constituent which a residual membrane cannot generate easily to an exposure field after are offering 160nm 
or less and the especially suitable positive-resist constituent for use of the exposure light source of F2 
excimer-laser light (157nm), and permeability sufficient at the time of 157nm light source use is specifically 
shown, being hard to generate the Rhine edge roughness, exposing on the resist film and carrying out a 
development. 
[0010] 

[Means for Solving the Problem] this invention person etc. reached [ being splendidly attained because the 
purpose of this invention uses the following specific constituents, and ] a header and this invention, as a 
result of inquiring wholeheartedly with careful attention to many above-mentioned properties. That is, this 
invention is the following configuration. 

[001 1] (1) The following general formula (la) or (lib) the compound expressed which generates an acid by the 
exposure of (A) activity beam of light or a radiation, the positive-resist constituent characterized by to 
contain the resin to which the solubility to an alkali developer increases according to the operation of an acid 
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which has at least one sort of repeat units chosen from the repeat unit expressed with - (VI), and a (B) 
following (general formula I) (C) solvent. 
[0012] 
[Formula 6] 



R 3 

Ft4-I + — R 5 X" (lib) 

[0013] R1-R5 express respectively the aromatic hydrocarbon radical which may have the general formula 
(la) and (lib) the aliphatic hydrocarbon radical which may have the substituent independently, or the 
substituent by setting. However, it may join together mutually and two of R1-R3 pieces may form a ring, and 
it may join together mutually and, as for R4 and R5, they may form a ring. X- expresses either of the 
following anions. 



Ra— S0 2 -N-S0 2 — R 7 
R 8 — S0 2 -C-SO 2 — R 9 

so 2 

Rm 

[0015] In above-mentioned X-, R6-R10 express respectively the aliphatic hydrocarbon radical which may 
have the substituent independently. However, it may join together mutually and a ring may be formed, and it 
may join together mutually and, as for R6 and R7, two of R8-R10 pieces may form a ring. 
[001 6] 
[Formula 8] 




(la) 



[0014] 
[Formula 7] 

X"; 




[0017] 
[Formula 9] 
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-fcH 2 -c— )- 

C^RaRa) > 1 C(R„R;, e R 2a ) 

^>fox 



co 2 — 



[0018] 

[Formula 10] 




[001 9] In a general formula (I) and (II), m expresses 0 or 1 . In a general formula (I) and (IV)- (VI), X expresses 
the radical decomposed according to an operation of a hydrogen atom or an acid. In a general formula (I), 
although R1 1-R16 express a hydrogen atom, a fluorine atom, or a fluoro alkyl group independently 
respectively, at least one is not a hydrogen atom. In a general formula (II), R3a expresses the radical 
decomposed according to an operation of a hydrogen atom or an acid. In a general formula (III), R4a 
expresses the radical decomposed according to an operation of a hydrogen atom or an acid. In a general 
formula (IV), although R21-R32 express a hydrogen atom, a fluorine atom, or a fluoro alkyl group 
independently respectively, at least one is not a hydrogen atom. In a general formula (V) and (VI), R1a and 
R2a express a hydrogen atom, a fluorine atom, a chlorine atom, a bromine atom, a cyano group, or a 
trifluoromethyl radical. Although R41-R46, and R51-R56 express a hydrogen atom, a fluorine atom, or a 
fluoro alkyl group independently respectively, at least one and at least 1 of R51-R56 of R41-R46 are not 
hydrogen atoms, n expresses the integer of 1-5. 

[0020] (2) A positive-resist constituent given in (1) furthermore characterized by containing the (D) fluorine 
and/or a silicon system surface active agent. 

[0021] (3) (1) furthermore characterized by containing (E) organic base nature compound, or a 
positive-resist constituent given in (2). 

[0022] (4) A positive-resist constituent given in either of (1) - (3) characterized by using vacuum-ultraviolet 

light 160nm or less as the exposure light source. 

[0023] 

[Embodiment of the Invention] Hereafter, the compound used for this invention is explained to a detail. 
[1] The acid generator used by compound (acid generator) this invention which generates an acid by the 
exposure of (A) activity beam of light or a radiation is a compound expressed with said general formula (la) or 
general formula (lib). R1-R5 express respectively the aromatic hydrocarbon radical which may have the 
general formula (la) and (lib) the aliphatic hydrocarbon radical which may have the substituent independently, 
or the substituent by setting. However, it may join together mutually and two of R1-R3 pieces may form a 
ring, and it may join together mutually and, as for R4 and R5, they may form a ring. X- expresses either of 
said anions. In said anion, R6-R10 express an aliphatic hydrocarbon radical independently respectively. 
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However, it may join together mutually and a ring may be formed, and it may join together mutually and, as 
for R6 and R7, two of R8-R10 pieces may form a ring. 

[0024] As an aliphatic hydrocarbon radical of R1-R5, the saturated-aliphatic-hydrocarbon radical of carbon 
numbers 1-15 which may have the substituent, a partial saturation aliphatic hydrocarbon radical, and an 
alicyclic aliphatic hydrocarbon radical can be mentioned, for example. As a saturated-aliphatic-hydrocarbon 
radical, for example A methyl group, an ethyl group, a propyl group, An isopropyl group, butyl, an isobutyl 
radical, sec-butyl, tert-butyl, A pentyl radical, an isopentyl radical, a neopentyl radical, a hexyl group, a 
heptyl radical, An octyl radical, a nonyl radical, a decyl group, an undecyl radical, the dodecyl, etc. can be 
mentioned. As a partial saturation aliphatic hydrocarbon radical For example, a vinyl group, a propenyl radical, 
an allyl group, an isopropenyl radical, a butenyl group, etc. can be mentioned, and a cyclo propyl group, cyclo 
butyl, a cyclopentylic group, a cyclohexyl radical, and a cyclo octyl radical can be mentioned as an alicyclic 
aliphatic hydrocarbon radical, for example. 

[0025] The above-mentioned saturated-aliphatic-hydrocarbon radical, a partial saturation aliphatic 
hydrocarbon radical, and an alicyclic aliphatic hydrocarbon radical You may have the substituent. For 
example, a carboxyl group, a cyano group, an alkyl group (preferably carbon numbers 1-12), A permutation 
alkyl group (preferably carbon numbers 1-12), a halogen atom, a hydroxyl group, An alkoxy group (preferably 
carbon numbers 1-12), an acetyl amide group, an alkoxy carbonyl group (preferably carbon numbers 1-12), 
An acyl group (preferably carbon numbers 1-12), a phenylthio radical, a nitro group, an acyloxy radical 
(preferably carbon numbers 1-12), etc. can be mentioned. As an alkyl group, a methyl group, an ethyl group, 
a propyl group, an isopropyl group, butyl, a cyclo propyl group, cyclo butyl, a cyclopentylic group, etc. can be 
mentioned here, for example. As a substituent of a permutation alkyl group, a hydroxyl group, a halogen atom, 
an alkoxy group, etc. can be mentioned. As an alkoxy group, a methoxy group, an ethoxy radical, a propoxy 
group, a butoxy radical, etc. can be mentioned, for example. As an acyloxy radical, an acetoxy radical etc. can 
be mentioned, for example. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, 
etc. can be mentioned, for example. 

[0026] As an aromatic hydrocarbon radical of R1-R5, a phenyl group, a naphthyl group, an anthryl radical, a 
phenan tolyl group, 9-fluorenyl group, etc. can be mentioned, for example. Especially as R1-R5, a phenyl 
group is desirable. 

[0027] The above-mentioned aromatic hydrocarbon radical may have the substituent. For example, a 
carboxyl group, A cyano group, an alkyl group (preferably carbon numbers 1-12), a permutation alkyl group 
(preferably carbon numbers 1-12), A halogen atom, a hydroxyl group, an alkoxy group (preferably carbon 
numbers 1-12), An acetyl amide group, an alkoxy carbonyl group (preferably carbon numbers 1-12), an acyl 
group (preferably carbon numbers 1-12), a phenylthio radical, a nitro group, an acyloxy radical (preferably 
carbon numbers 1-12), etc. can be mentioned. As an alkyl group, a methyl group, an ethyl group, a propyl 
group, an isopropyl group, butyl, a cyclo propyl group, cyclo butyl, a cyclopentylic group, etc. can be 
mentioned here, for example. As a substituent of a permutation alkyl group, a hydroxyl group, a halogen atom, 
an alkoxy group, etc. can be mentioned, for example. As an alkoxy group, a methoxy group, an ethoxy radical, 
a propoxy group, a butoxy radical, etc. can be mentioned, for example. As an acyloxy radical, an acetoxy 
radical etc. can be mentioned, for example. As a halogen atom, a chlorine atom, a bromine atom, a fluorine 
atom, iodine atom, etc. can be mentioned, for example. 

8 



JP 2003-307850 

[0028] As an aliphatic hydrocarbon radical of R6-R10, the saturated-aliphatic-hydrocarbon radical of carbon 
numbers 1-15 which may have the substituent, a partial saturation aliphatic hydrocarbon radical, and an 
alicyclic aliphatic hydrocarbon radical can be mentioned, for example. As a saturated-aliphatic-hydrocarbon 
radical, for example A methyl group, an ethyl group, a propyl group, An isopropyl group, butyl, an isobutyl 
radical, sec-butyl, tert-butyl, A pentyl radical, an isopentyl radical, a neopentyl radical, a hexyl group, a 
heptyl radical, An octyl radical, a nonyl radical, a decyl group, an undecyl radical, the dodecyl, etc. can be 
mentioned. As a partial saturation aliphatic hydrocarbon radical For example, a vinyl group, a propenyl radical, 
an allyl group, an isopropenyl radical, a butenyl group, etc. can be mentioned, and a cyclo propyl group, cyclo 
butyl, and a cyclopentylic group can be mentioned as an alicyclic aliphatic hydrocarbon radical, for example. 
Especially as R6-R10, the saturated-aliphatic-hydrocarbon radical of carbon numbers 1-5 is desirable. 
[0029] The above-mentioned saturated-aliphatic-hydrocarbon radical, a partial saturation aliphatic 
hydrocarbon radical, and an alicyclic aliphatic hydrocarbon radical You may have the further substituent. For 
example, a carboxyl group, a cyano group, An alkyl group (preferably carbon numbers 1-5), a permutation 
alkyl group (preferably carbon numbers 1-5), A halogen atom, a hydroxyl group, an alkoxy group (preferably 
carbon numbers 1-5), an acetyl amide group, an alkoxy carbonyl group (preferably carbon numbers 1-5), an 
acyl group (preferably carbon numbers 1-5), a nitro group, an acyloxy radical (preferably carbon numbers 
1-5), etc. can be mentioned. As an alkyl group, a methyl group, an ethyl group, a propyl group, an isopropyl 
group, butyl, a cyclo propyl group, cyclo butyl, a cyclopentylic group, etc. can be mentioned here, for example. 
As a substituent of a permutation alkyl group, a hydroxyl group, a halogen atom, an alkoxy group, etc. can be 
mentioned. As an alkoxy group, a methoxy group, an ethoxy radical, a propoxy group, a butoxy radical, etc. 
can be mentioned, for example. As an acyloxy radical, an acetoxy radical etc. can be mentioned, for example. 
As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned, for 
example. As a substituent which the saturated-aliphatic-hydrocarbon radical, partial saturation aliphatic 
hydrocarbon radical, and alicyclic aliphatic hydrocarbon radical as R6-R10 may have, electronic suction 
nature machines, such as a fluorine atom, a chlorine atom, a nitro group, a cyano group, an alkoxy carbonyl 
group, an acyloxy radical, and an acyl group, are more desirable, and especially a fluorine atom is desirable. 
[0030] As a ring which two of R1-R3 pieces combine and form, the ring of the carbon numbers 3-6 
containing one sulfur atom can be mentioned, for example. As a ring which R5 combines with R4 </SUB>, 
and is formed, the ring of the carbon atomic numbers 3-6 containing one iodine atom can be mentioned, for 
example. As a ring which R6 and R7 combine and form, the ring of the carbon atomic numbers 3-6 containing 
one nitrogen atom and two sulfur atoms can be mentioned, for example. As a ring which two of R8-R10 
pieces combine and form, the ring of the carbon numbers 3-6 containing two sulfur atoms can be mentioned, 
for example. 

[0031] The compound expressed with a general formula (la) may be made into the structure which two 
cations combined through the sulfur atom. 

[0032] The addition of the compound expressed with a general formula (la) or a general formula (lib) is 
usually used in 0.001 - 30% of the weight of the range on the basis of the solid content in a constituent, and 
is preferably used in 0.5 - 10% of the weight of the range still more preferably 0.3 to 20% of the weight. An 
addition is in the inclination for a profile to deteriorate and for definition ability to fall, when [ than 30 % of the 
weight ] more [ the effectiveness of this invention may not be more enough than 0.001 % of the weight in it 
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being **** and ]. The compound expressed with a general formula (la) or a general formula (lib) is 
compoundable with the salt exchange with the salt which has the anion which corresponds, for example, and 
the salt (for example, bromination sulfonium salt) which has a corresponding cation. 

[0033] Although the example of a compound expressed with a general formula (la) and a general formula (lib) 
below is given, this invention is not limited to these. 



[0034] 

[Formula 1 1] 




[Ia-1] 




F 3 CF 2 C— S0 2 -N-S0 2 -CF 2 CF 3 [Ia-2] 




F 3 C(F 2 C) 3 — S0 2 - N-SQ 2 — (CFdaCFa [ Ia-3 ] 




[Ia-4] 




6 



-S + F 3 C(F 2 C) 3 — S0 2 -N-S0 2 — (CFjJaCFj [Ia-5] 



[0035] 

[Formula 12] 
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H 3 CO-([»-S + F 3 C-S0 2 -N-S0 2 — (CFd 3 CF 3 [Ia-6] 



+o- 



S + H 3 GH Z C— S0 2 -N-S0 2 — (CFsJaCFa [Ia-7] 



S* F 3 CF 2 COF 2 CF 2 C- S0 2 - N" S0 2 - CF 2 CF20CF 2 CF 3 
[Ia-9] 



[0036] 

[Formula 1 3] 




-12] 



[0037] 

[Formula 14] 
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F 3 C— SO 2 -C-S0 2 -CF 3 



F 3 C(F 2 C) 3 — S0 2 — C- S0 2 — (CFjOsCFh 

S0 2 [Ia-16] 



F 3 C-SO 2 -N-S0 2 -CF 3 [1,-17] 



- S + F 3 C-S0 2 -N-S0 2 — CF 3 [Ia-18] 



[0038] 

[Formula 15] 



— S0 2 — C-S0 2 — CF 3 

so 2 



S*^ F 3 C(F 2 C) 3 — S0 2 -C- S0 2 — (CF^CF, 

S0 2 [l a -20] 



F 3 CF z C-S0 2 -N-S0 2 -CF 2 CF 3 [Ia-21] 

F 3 CF 2 C-SO 2 -C-S0 2 -CF 2 CF 3 [Ia . 22] 
S0 2 
CFjCFa 

K) F 3 C-SO 2 -N-S0 2 — (CF2) 3 CF 3 [Ia-23] 



[0039] 

[Formula 1 6] 
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-K>-' 



F 3 CF 2 C- S0 2 - N- S0 2 - CF 2 CF 3 
[IIb-2] 
OCHstCHdeCHa 

F 3 C(F 2 C) 3 -S0 2 -N-S0 2 -(CF;>) 3 CF 3 
[IIb-3] 



H 3 C(H 2 C) 2 H 2 COOC COOCHslCHdsCHs 

F 3 C-S0 2 -C-S0 2 -CF 3 [ 



CH 2 (CH 2 ) 6 CH3 

F 3 C" S0 2 - N- S0 2 - (CF 2 ) 3 CF 3 

[IIb-6] 



[0040] 

[Formula 17] 

F 3 CF 2 C— S0 2 -C- S0 2 - CF 2 CF 3 
SO z [IIb-7] 
CF 2 CF 3 

F 3 C(F 2 C) 3 — S0 2 -C-S0 2 — (CF2) 3 CF 3 



COOCH^CH^CHs 



[0041] In this invention, other photo-oxide generating agents may be used together with the compound 
expressed with a general formula (la) or a general formula (lib), the total amount of the compound by which 
the addition of the photo-oxide generating agent which may be used together is expressed with a general 
formula (la) or a general formula (lib) — receiving — usually — it is 1000 or less % of the weight especially 
preferably 1500 or less % of the weight preferably 2000 or less % of the weight. As a photo-oxide generating 
agent which may be used together by this invention The photoinitiator of optical cationic polymerization, the 
photoinitiator of an optical radical polymerization, the optical decolorizing agent of coloring matter, a 
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well-known light (400-200nm ultraviolet rays and far ultraviolet rays — preferably especially) currently used 
for optical alterant or a micro resist The compounds which generate an acid by g line, h line, i line, KrF 
excimer laser light, ArF excimer laser light, the electron ray, the X-ray, the molecular beam, or the ion beam, 
and those mixture can be used choosing them suitably. 

[0042] Moreover, the compound which is represented by onium salt, such as diazonium salt, ammonium salt, 
phosphonium salt, iodonium salt, sulfonium salt, a seleno NIUMU salt, and arsonium salt, an organic 
halogenated compound, an organic metal / organic halogenide, the photo-oxide generating agent that has 
o-nitrobenzyl mold protective group, imino sulfonate, etc., for example as a photo-oxide generating agent 
which may be used together by other this inventions and which photodissociates and generates a sulfonic 
acid, a disulfon compound, a diazo keto sulfone, a diazo disulfon compound, etc. can be mentioned. Moreover, 
the radical which generates an acid by such light, or the compound which introduced the compound into the 
principal chain or side chain of a polymer can be used. 

[0043] Furthermore, the compound which generates an acid by the light of a publication can also be used for 

V.N.R.Pillai, Synthesis, (1), 1 (1980), A.Abad etal, Tetrahedron Lett, (47) 4555 (1971), D.H.R.Barton etal, 

J.Chem.Soc, (C), 329 (1970), U.S. Pat. No. 3,779,778, the Europe patent No. 126,712, etc. 

[0044] In the compound which decomposes by the exposure of the above-mentioned activity beam of light 

or a radiation, and generates an acid, especially the thing effectively used together is explained below. 

(1) S-triazine derivative expressed with the oxazole derivative or general formula (PAG2) expressed with the 

following general formula (PAG1) which the trihalomethyl group permuted. 



[0046] R201 shows among a formula the aryl group which is not permuted [ a permutation or ] and an alkenyl 
radical, and R202 shows the aryl group which is not permuted [ a permutation or ], an alkenyl radical, an alkyl 
group, and -C (Y)3. Y shows a chlorine atom or a bromine atom. Although the following compounds can 
specifically be mentioned, it is not limited to these. 
[0047] 

[Formula 1 9] 



[0045] 

[Formula 18] 




(FAG1) 



(PAGZ) 
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[0048] (2) Iodonium salt expressed with the following general formula (PAG3), or sulfonium salt expressed 

with a general formula (PAG4). 

[0049] 

[Formula 20] 



[0050] Formulas Ar1 and Ar 2 show respectively the aryl group which is not permuted [ a permutation or ] 
independently here. R203, R204, and R205 show respectively the alkyl group which is not permuted [ a 
permutation or ] and an aryl group independently. 

[0051] Z- shows an opposite anion, for example, is condensation polykaryotic aromatic series sulfonic-acid 
anions, such as perfluoro alkane sulfonic-acid anions, such as BF4-, AsF6- PF6-, SbF6- SiF62- CI04-, 
and CF3S03-, a pentafluoro benzenesulfonic acid anion, and a naphthalene-1 -sulfonic-acid anion, and an 
anthraquinone sulfonic acid. Although an anion, a sulfonic group content color, etc. can be mentioned, it is 
not limited to these. 

[0052] Moreover, two, and Ar1 and Ar2 of R203, R204, and R205 may be combined through each single bond 
or substituent. 

[0053] Although the compound shown below as an example is mentioned, it is not limited to these. 
[0054] 

[Formula 21] 




(PAG4) 



15 



JP 2003-307850 

C^Hm (PAG3-1) <=«H, (PAG3 . 2) 

OS) 



0F 3 SOf 



0 

WO,H, s -^-. e -HQ-(n)0,l 

[0055] 

[Formula 22] 

F,,0 "^^ -l * - O _C,:> W 9 (PAB-li) 
HjOOOO q q OOOOHj \=/ 

--0-' 8L 0- fe » 0,, ^e=f (piB 



(PA03-13) 



H,CH ! 0-i-Q-,®-Q-i-CH,CH il 



[0056] 

[Formula 23] 
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<D-» 

[0057] 

[Formula 24] 

(PAM-5) \ H 

(PAS4-9) ^ 

(PAG4-12) CMS*-? 



CF 3 SO, e 



[0058] 

[Formula 25] 
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0-g-OH^-oH, mtf o 

(PAG4-18) ^ ^ 

_ _ C&C^OHsCHiCHj 

^-c-CHi-^WW, 



[0059] 

[Formula 26] 



(OH* 



;^x; (pam " 2s) 
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[0061] 

[Formula 28] 

MeO-^^)-l-Ph 2 S 0 3 S-CF 3 (PAG4-38) 
MeO-^^>-!-Ph 2 S 0 3 S-C 4 F 9 (PAG4-39) 

-G^-1-Ph 2 9 0 3 S-CF 3 (RAG4-40) 

S-Phj a 0 3 S-C 4 F, (PAS4-41) 

— «^-l-Ph 2 S 0 3 S-<^-CH 3 (PAG4-42) 

— |~0-<0>-i-Ph 2 8 0 3 S-<Q>-CH 3 (PAG4-43) 
— |-0-^^-!-Ph 2 e 0 3 S-CF 3 (PAG4-44) 
-|-0-Q>-l-Ph 2 9 0 3 S-C 4 F 8 (PAG4-45) 

[0062] 

[Formula 29] 

— Q>-S-Ph 2 9 0 3 SHQ>-CH 3 (PAG4-46) 

>-S-PH 2 S 0 3 S-CF 3 (PAG4-47) 



— |— <Q>-S-Ph 2 9 0 3 S-C 4 F s (PAG4-52) 

[0063] In the above, Ph expresses a phenyl group. The above-mentioned onium salt shown by the general 
formula (PAG3) and (PAG4) is well-known, for example, can be compounded by the approach of a publication 
to U.S. Pat. No. 2,807,648 and said 4,247,473 numbers, JP,53-101,331 ,A, etc. 

[0064] (3) The imino sulfonate derivative expressed with the disulfon derivative or general formula (PAG6) 
expressed with the following general formula (PAG5). 
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[0065] 

[Formula 30] 



Ar 3 -SO £ -S0 2 -Ar 4 R 206 — S0 2 — O— f 



(PAG5) 



(PAG6) 



■"Y A 

o 



[0066] Ar3 and Ar4 show respectively the aryl group which is not permuted [ a permutation or ] 
independently among a formula. R206 shows the alkyl group which is not permuted [ a permutation or ] and 
an aryl group. A shows the alkylene group which is not permuted [ a permutation or ], an alkenylene group, 
and an arylene radical. 

[0067] Although the compound shown below as an example is mentioned, it is not limited to these. 



[0068] 

[Formula 31] 

a-Q-sc-sc-Q-a H.c-Q-so.-so.-Q-ch, 





[0069] 

[Formula 32] 
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(PAG6-S) ° (PAG6 - 6) 

0 (PAC6-7) 0 (PAGS-8) 



U (PAG6-11) 



[0070] 

[Formula 33] 



8~ 8Hf 

™ 6 -»' (PAGE-14) 



[0071] 

[Formula 34] 
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[^N-O-S-^^-CHj (PAG6-21) 




(PAG6-22) 



o ° o 

J ? 

L_^N-0-S-C 4 F 9 (PAG6-24) 

GX^-HrO- 0 * <pag6 - 25) 
(j^ N _ 0 _|_ CF3 (PAG6 _ 26> 

0-S-C 4 F 9 (PAG6-27) 
O 0 




[0073] (4) The diazo disulfon derivative expressed with the following general formula (PAG7). 
[0074] 

[Formula 36] 
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II Ife 



[0075] R expresses a straight chain, branching, an annular alkyl group, or the aryl group that may be 
permuted here. Although the compound shown below as an example is mentioned, it is not limited to these. 
[0076] 

[Formula 37] 



o 



(PAG7-3) 



O O 

o N o 

^CM^iHC} - (pag7 - 4) 

0 o 

° w O 
— ] — S — " — S — |- — (PAG7-5) 



[0077] 

[Formula 38] 

O N 2 0 



O N 2 O CH 3 

. S _U_ S . ^ 



S- 11 — S— C-CH 3 CPAG7-8) 
O O CH 3 
O N 2 O 

Q- f _L f _< 0 _CH3 (PAG7_9) 



[0078] [2] Resin (B) 
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The resin used by this invention is resin which has at least one sort of repeat units chosen from the repeat 

unit expressed with general formula (I) - (VI). 

[0079] First, the repeat unit of a general formula (I) is explained. 

[0080] 

[Formula 39] 



[0081] In a general formula (I), R1 1-R16 express a hydrogen atom, a fluorine atom, or a fluoro alkyl group 
independently respectively. However, at least one is not a hydrogen atom. The fluoro alkyl group (alkyl group 
permuted by at least one fluorine atom) as R1 1-R16 has the desirable thing of carbon numbers 1-6, and 
especially its thing of carbon numbers 1-3 is desirable. For example, a trifluoromethyl radical, difluoromethyl 
group, a fluoro methyl group, a pentafluoro ethyl group, 2 and 2, 2-trifluoroethyl radical, 2-fluoro ethyl group, 
3 and 3, 3-trifluoro propyl group, 3-fluoropropyl radical, etc. are mentioned, and especially a trifluoromethyl 
radical is desirable, m is 0 or 1 . X expresses the radical decomposed according to an operation of a hydrogen 
atom or an acid. 

[0082] As a radical (henceforth an acidolysis nature machine) decomposed according to an operation of the 
acid of X For example, -C (R36) (R37) (R38), -C (R36) (R37) (OR39), - COO-C (R36) (R37) (R38), -C (R01) 
(R02) (OR39), -C(R01) (R02) COO-C (R36) (R37) (R38), etc. are mentioned. R36-R39 express respectively 
the aryl group which may have the aralkyl radical or substituent which may have the alkyl group which may 
have the substituent, the cycloalkyl radical which may have the substituent, the alkenyl radical which may 
have the substituent, and the substituent independently. It may join together mutually and R36 and R39 may 
form a ring. R01 and R02 express respectively the aryl group which may have the aralkyl radical or 
substituent which may have a hydrogen atom, the alkyl group which may have the substituent, the cycloalkyl 
radical which may have the substituent, the alkenyl radical which may have the substituent, and the 
substituent independently. 

[0083] As an alkyl group of R36-R39, and R01 and R02, the alkyl group of 1-8 carbon numbers is desirable, 
for example, can mention a methyl group, an ethyl group, a propyl group, n-butyl, sec-butyl, a hexyl group, a 
2-ethylhexyl radical, an octyl radical, etc. A monocycle mold may be used and it is easy to be in a polycyclic 
mold as R36-R39, and a cycloalkyl radical of R01 and R02. As a monocycle mold, the cycloalkyl radical of 3-8 
carbon numbers is desirable, for example, can mention a cyclo propyl group, a cyclopentylic group, a 
cyclohexyl radical, cyclo butyl, a cyclo octyl radical, etc. As a polycyclic mold, the cycloalkyl radical of 6-20 
carbon numbers is desirable, for example, can mention an adamanthyl radical, a norbornyl radical, an 
isoboronyl radical, a camphor nil radical, a JISHIKURO pentyl radical, alpha-PINERU radical, a tricyclo deca 
nil radical, the TETOSHI clo dodecyl, a loss TANIRU radical, etc. In addition, some carbon atoms in a 
cycloalkyl radical may be permuted by hetero atoms, such as an oxygen atom. 

[0084] As an aryl group of R36-R39, and R01 and R02, the aryl group of 6-10 carbon numbers is desirable, 
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for example, can mention a phenyl group, a tolyl group, a dimethylphenyl radical, 2 and 4, 6-trimethyl phenyl 
radical, a naphthyl group, an anthryl radical, 9, 10-dimethoxy anthryl radical, etc. As R36-R39, and an aralkyl 
radical of R01 and R02, the aralkyl radical of carbon numbers 7-12 is desirable, for example, can mention 
benzyl, a phenethyl radical, a naphthyl methyl group, etc. As R36-R39, and an alkenyl radical of R01 and R02, 
the alkenyl radical of 2-8 carbon numbers is desirable, for example, can mention a vinyl group, an allyl group, 
a butenyl group, a cyclohexenyl group, etc. As a substituent which R36-R39, and R01 and R02 may have, an 
alkyl group, a cycloalkyl radical, an aryl group, the amino group, an amide group, an ureido radical, a urethane 
group, a hydroxy group, a carboxy group, a halogen atom, an alkoxy group, a thioether radical, an acyl group, 
an acyloxy radical, an alkoxy carbonyl group, a cyano group, a nitro group, etc. can be mentioned. 
[0085] As a desirable example of an acidolysis nature machine, t-butyl, t-amyl group, A 1-alkyl-1-cyclohexyl 
radical, a 2-alkyl-2-adamanthyl radical, The 3rd class alkyl groups, such as a 2-adamanthyl-2-propyl group 
and a 2-(4-methylcyclohexyl)-2-propyl group, Acetal radicals, such as a 1-alkoxy-1-ethoxy radical, a 
1-alkoxy-1-methoxy group, and a tetrahydropyranyl group, t— alkyl carbonyl group, t-alkyl carbonylmethyl 
radical, etc. are mentioned preferably. 

[0086] Although the example of the repeat unit expressed with a general formula (I) below is given, it does 
not limit to these. 



[0087] 

[Formula 40] 
(!)«>*#« 




[0088] Next, the repeat unit of a general formula (II) is explained. 
[0089] 

[Formula 41] 
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(y v ) 




[0090] In a general formula (II), R3a expresses a hydrogen atom or an acidolysis nature machine, m 
expresses 0 or 1. 

[0091] As an acidolysis nature machine of R3a, -C (R36) (R37) (R38), -C (R36), etc. (R37) (OR39) which 
were mentioned as an acidolysis nature machine as X of a formula (I) can be mentioned, for example. As a 
desirable example of the acidolysis nature machine of R3a t-butyl, t-amyl group, a 1-alkyl-1-cyclohexyl 
radical, A 2-alkyl-2-adamanthyl radical, a 2-adamanthyl-2-propyl group, Acetal radicals, such as the 3rd 
class alkyl groups, such as a 2-(4-methylcyclohexyl)-2-propyl group, a 1-alkoxy-1-ethoxy radical, a 
1-alkoxy-1-methoxy group, and a tetrahydropyranyl group, t— alkyl carbonylmethyl radical, etc. are 
mentioned. 

[0092] Although the example of the repeat unit expressed with a general formula (II) below is given, it does 

not limit to these. 

[0093] 

[Formula 42] 
(WHO**® 




[0094] The repeat unit of a general formula (III) is explained. 
[0095] 

[Formula 43] 

CF a 

-^-CH 2 -l— )- (III) 
C0 2 R 1a 

[0096] In a general formula (III), R4a expresses a hydrogen atom or an acidolysis nature machine. The 
example of the acidolysis nature machine of R4a, the desirable example, etc. are the same as that of R3a of 
a formula (II). 

[0097] Although the example of the repeat unit expressed with a general formula (III) below is given, it does 
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not limit to these. 
[0098] 

[Formula 44] 



"f^-p-h -j-ovP-)-'. 



[0099] The repeat unit of a general formula (IV) is explained. 
[0100] 

[Formula 45] 

-(-ch 2 -c— y- 

co * I V>T 0X 

C[R 24 R 26 R2e) C(R 30 R3iR32) 

[0101] In a general formula (IV), X expresses a hydrogen atom or an acidolysis nature machine. Although 
R21-R32 express a hydrogen atom, a fluorine atom, or a fluoro alkyl group independently respectively, at 
least one is not a hydrogen atom. 

[0102] As an acidolysis nature machine of X, it is the same as that of the acidolysis nature machine as X of 
a general formula (I), for example. 

[0103] The explanation about the fluoro alkyl group as R21-R32, a desirable example, etc. are the same as 
that of the fluoro alkyl group as R11-R16 in a general formula (I). 

[0104] Although the example of the repeat unit expressed with a general formula (IV) below is given, it does 

not limit to these. 

[0105] 

[Formula 46] 
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CF S OF, 

-(- C h4-)- -f-CH 2 - C -}- 




[0106] Next, the repeat unit expressed with a general formula (V) and (VI) is explained. 
[0107] 

[Formula 47] 




[0108] In a general formula (V) and (VI), R1a and R2a express a hydrogen atom, a fluorine atom, a chlorine 
atom, a bromine atom, a cyano group, or a trifluoromethyl radical. X expresses a hydrogen atom or an 
acidolysis nature machine, n expresses the integer of 1-5. When n is 2-5, even if n radicals are the same, 
they may differ. Although R41-R46, and R51-R56 express a hydrogen atom, a fluorine atom, or a fluoro alkyl 
group independently respectively, at least one of R41-the R46 and at least one of R51-the R56 are not 
hydrogen atoms. The acidolysis nature machine of X is the same as the acidolysis nature machine as X of a 
general formula (I). The explanation about R41-R46, and the fluoro alkyl group of R51-R56, a desirable 
example, etc. are the same as that of the fluoro alkyl group as R1 1-R16 in a general formula (I). 
[0109] Although the example of the repeat unit expressed with a general formula (V) below is given, it does 
not limit to these. 
[0110] 

[Formula 48] 
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-f«*-cH> -Kg)- -Kr)- -K^")- 






[01 1 1] Although the example of the repeat unit expressed with a general formula (VI) below is given, it does 
not limit to these. 



[01 1 3] (B) The resin of a component may carry out the polymerization of other polymerization nature 
monomers in addition to the above-mentioned repeat unit. (B) Although the resin of a component is resin 
(acidolysis nature resin) with which it decomposes according to an operation of an acid, and the solubility to 
an alkali developer increases and has an acidolysis nature machine, it may have the acidolysis nature 
machine in the repeat unit expressed with general formula (I) - (VI), and may have it in other repeat units. 
[0114] What is shown below is contained as a copolymerization monomer which can be used together. For 
example, it is the compound which has one addition polymerization nature unsaturated bond chosen from 
acrylic ester other than the above, acrylamides, methacrylic ester, methacrylamide, an allyl compound, vinyl 
ether, vinyl ester, styrene, and crotonic-acid ester. 

[0115] Specifically For example, acrylic ester, for example, alkyl (carbon atomic number of alkyl group has 
desirable thing of 1-10) acrylate for example, a methyl acrylate, an ethyl acrylate, and acrylic-acid propyl — 
Acrylic-acid t-butyl, acrylic-acid amyl, acrylic-acid cyclohexyl, Acrylic-acid ethylhexyl, acrylic-acid octyl, 



[0112] 

[Formula 49] 
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acrylic-acid-t-octyl, Chlorethyl acrylate, 2-hydroxyethyl acrylate 2, 2-dimethyl hydroxypropyl acrylate, 
5-hydroxy pentyl acrylate, trimethylol propane monoacrylate, Aryl acrylate (for example, phenyl acrylate 
etc.), such as pentaerythritol monoacrylate, glycidyl acrylate, benzyl acrylate, furfuryl acrylate, and 
tetrahydrofurfuryl acrylate; 

[0116] Methacrylic ester, for example, alkyl (carbon atomic number of alkyl group has desirable thing of 

1- 10) methacrylate for example, methyl methacrylate, ethyl methacrylate, and propyl methacrylate — 
Isopropyl methacrylate, t-butyl methacrylate, amyl methacrylate, Hexyl methacrylate, cyclohexyl 
methacrylate, benzyl methacrylate, KURORU benzyl methacrylate, octyl methacrylate, 2-hydroxyethyl 
methacrylate, 4-hydroxy butyl methacrylate, 5-hydroxy pentyl methacrylate, 2 and 

2- dimethyl-3-hydroxypropyl methacrylate, trimethylol propane mono-methacrylate, Pentaerythritol 
mono-methacrylate, glycidyl methacrylate, Aryl methacrylate (for example, phenyl methacrylate, cresyl 
methacrylate, naphthyl methacrylate, etc.), such as furfuryl methacrylate and tetrahydrofurfuryl 
methacrylate; 

[0117] Acrylamides, for example, acrylamide, N-alkyl acrylamide (as an alkyl group), there are the thing of 
the carbon atomic numbers 1-10, for example, a methyl group, an ethyl group, a propyl group, butyl, t-butyl, 
a heptyl radical, an octyl radical, a cyclohexyl radical, benzyl, a hydroxyethyl radical, benzyl, etc. N-aryl 
acrylamide (as an aryl group, there are a phenyl group, a tolyl group, a nitrophenyl group, a naphthyl group, a 
cyanophenyl radical, a hydroxyphenyl radical, a carboxyphenyl radical, etc., for example.) N and N— dialkyl 
acrylamide (as an alkyl group) there are the thing of the carbon atomic numbers 1-10, for example, a methyl 
group, an ethyl group, butyl, an isobutyl radical, an ethylhexyl radical, a cyclohexyl radical, etc. N and N-diaryl 
acrylamide (as an aryl group, there is a phenyl group etc., for example.) N-methyl-N-phenyl acrylamide, 
N-hydroxyethyhN-methylacrylamide, N-2-acetamidoethyl-N-acetyl acrylamide, etc.; 
[0118] Methacrylamide, for example, methacrylamide, N-alkyl methacrylamide (as an alkyl group) there are 
the thing of the carbon atomic numbers 1-10, for example, a methyl group, an ethyl group, t-butyl, an 
ethylhexyl radical, a hydroxyethyl radical, a cyclohexyl radical, etc. N-aryl methacrylamide (there is a phenyl 
group etc. as an aryl group.) N and N— dialkyl methacrylamide (there are an ethyl group, a propyl group, butyl, 
etc. as an alkyl group.) N and N-diaryl methacrylamide (there is a phenyl group etc. as an aryl group.) 
N-hydroxyethyl-N-methyl methacrylamide, N-methyl-N-phenyl methacrylamide, N-ethyhN-phenyl 
methacrylamide etc.; An allyl compound For example, allyl ester, allyloxy ethanol (for example, an acetic-acid 
allyl compound, allyl caproate, a caprylic-acid allyl compound, a lauric-acid allyl compound, a palmitic-acid 
allyl compound, a stearin acid allyl compound, allyl benzoate, an acetoacetic-acid allyl compound, a 
lactic-acid allyl compound, etc.), etc.; 

[0119] vinyl ether (for example, hexyl vinyl ether — ), for example, alkyl vinyl ether Octyl vinyl ether, 
DESHIRU vinyl ether, ethylhexyl vinyl ether, Methoxy ethyl vinyl ether, ethoxyethyl vinyl ether, KURORU 
ethyl vinyl ether, The 1 -methyl -2, 2-dimethyl propyl vinyl ether, 2-ethyl butyl vinyl ether, Hydroxyethyl vinyl 
ether, diethylene-glycol vinyl ether, Dimethylaminoethyl vinyl ether, diethylamino ethyl vinyl ether, 
Butylamino ethyl vinyl ether, benzyl vinyl ether, tetrahydrofurfuryl vinyl ether, etc., Vinyl aryl ether (for 
example, vinyl phenyl ether, the vinyl tolyl ether, vinyl KURORU phenyl ether, vinyl -2, 4-dichloro phenyl 
ether, the vinyl naphthyl ether, the vinyl anthranil ether, etc.); 

[0120] Vinyl ester, for example, vinyl butyrate, vinyl iso butyrate, Vinyl trimethyl acetate, vinyl diethyl 
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acetate, vinyl BARETO, Vinyl caproate, vinyl KURORU acetate, vinyl dichloro acetate, Vinyl methoxy 
acetate, vinyl butoxy acetate, vinyl phenyl acetate, Vinyl acetoacetate, vinyl lactate, vinyl-beta-phenyl 
butyrate, vinyl cyclohexyl carboxylate, benzoic-acid vinyl, salicylic acid vinyl, Krol benzoic-acid vinyl, 
tetra-KURORU benzoic-acid vinyl, naphthoic-acid vinyl, etc.; 

[0121] styrene, for example, styrene, and alkyl styrene (for example, methyl styrene — ) Dimethyl styrene, 
trimethyl styrene, ethyl styrene, diethyl styrene, Isopropyl styrene, butyl styrene, hexyl styrene, cyclohexyl 
styrene, DESHIRU styrene, benzyl styrene, KURORU methyl styrene, trifluormethyl styrene, Alkoxy styrene, 
such as ethoxy methyl styrene and acetoxy methyl styrene for example, methoxy styrene and 
4-methoxy-3-methyl styrene — halogen styrene (for example, KURORU styrene — ), such as dimethoxy 
styrene Dichloro styrene, TORIKURORU styrene, tetra-KURORU styrene, pen TAKURORU styrene, 
bromine styrene and a jib — carboxy styrene, such as ROM styrene, iodine styrene, Fluor styrene, Tori Fluor 
styrene, 2-bromine-4-trifluormethyl styrene, and 4-Fluor-3-trifluormethyl styrene, and vinyl naphthalene; 
[0122] Crotonic-acid ester (for example, dimethyl itaconate, itaconic-acid diethyl, dibutyl itaconate, etc.), 
for example, crotonic-acid alkyl (for example, crotonic-acid butyl, crotonic-acid hexyl, glycerol 
mono-crotonate, etc.); itaconic-acid dialkyls,; there are the dialkyl ester of a maleic acid or boletic acid, 
maleic anhydrides (for example, dimethyl MARERETO, dibutylfumarate, etc.), maleimide, acrylonitrile, a 
methacrylonitrile, MAREIRO nitril, etc. In addition, generally what is necessary is just a copolymerizable 
addition polymerization nature unsaturated compound. 

[0123] The repeat structural unit expressed with the above-mentioned example may be respectively used 
by one sort, and plurality may be mixed and used for it. 

[0124] (B) the content of the repeat unit expressed with general formula (I) - (VI) in the resin of a 
component — as a total amount — general — 30 - 100-mol % — desirable — 50 - 100-mol % — it is 70 - 
100-mol % still more preferably, the content of the repeat unit which has an acidolysis nature machine — 
general — 5-60-mol % — desirable — 10-50-mol % — it is 15-35-mol % still more preferably. 
[0125] The above-mentioned resin is compoundable by the usual radical polymerization method. The 
desirable molecular weight of the resin (B) of this invention which has the above-mentioned repeat 
structural unit is 1 ,000-200,000 in a weighted mean, and is used in 3,000-20,000 still more preferably, 
molecular weight distribution — 1-10 — it is — desirable — 1 -3 — the thing of the range of 1 -2 is used still 
more preferably. The smaller thing of a molecular weight distribution has resolution, a resist configuration, 
and the more smooth side attachment wall of a resist pattern, and is excellent in roughness nature. 
[0126] Hereafter, although the example of the resin of the (B) component is shown, this invention is not 
limited to this. 
[0127] 

[Formula 50] 



31 





( i \ ) ( 












^2 



[0128] 

[Formula 51] 
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[Formula 52] 
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[0130] Generally the addition of the resin (B) of this invention is preferably used in 90 - 98% of the weight of 
the range still more preferably 80 to 99% of the weight 50 to 99.5% of the weight on the basis of the total 
solids of a constituent. 

[0131] To [3 (D)] fluorines and/or the positive-resist constituent of silicon system surface-active-agent 
this invention, it is desirable to contain the (D) fluorine and/or a silicon system surface active agent. That is, 
in the positive-resist constituent of this invention, either of the surfactants containing both a fluorochemical 
surfactant, a silicon system surfactant and a fluorine atom, and a silicon atom or two sorts or more are 
contained. Addition of these fluorines and/or a silicon system surfactant has effectiveness in control of a 
development defect, and improvement in spreading nature. 

[0132] As these surfactants, for example, JP,62-36663,A, JP,61-226746,A, JP,61-226745,A, 
JP,62-170950,A, JP,63-34540,A, JP,7-230165,A, JP,8-62834,A, JP,9-54432,A, JP,9-5988,A, a U.S. Pat. No. 
5405720 number, a U.S. Pat. No. 5360692 number, A U.S. Pat. No. 5529881 number, a U.S. Pat. No. 5296330 
number, a U.S. Pat. No. 5436098 number, A U.S. Pat. No. 5576143 number, a U.S. Pat. No. 5296143 number, 
a U.S. Pat. No. 529451 1 number, and a surfactant given in a U.S. Pat. No. 5824451 number can be mentioned, 
and the surfactant of the following marketing can also be used as it is. As a surfactant of such marketing, for 
example, EFUTOPPU EF301, EF303, and EF352 (new Akita formation Make), Fluorad 430 and FC 431 
(Sumitomo 3M make), the megger fucks F171, F173, F176, F189, and R08 (Dainippon Ink make), A 
fluorochemical surfactant or silicon system surfactants, such as the Asahi guard AG710, Sir 
chlorofluocarbon S-382, SCs 101, 102, 103, 104, 105, and 106 (Asahi Glass Co., Ltd. make), and Troysol 
S-366 (made in Troy Chemical), can be mentioned. Moreover, polysiloxane polymer KP-341 (Shin-Etsu 
Chemical Co., Ltd. make) can be used as a silicon system surfactant. 

[0133] 0.1-10000 ppm of loadings of a surface active agent are usually 1-1000 ppm preferably on the basis 
of the resist constituent solution of this invention. You may add independently and these surfactants can 
also be added in some combination. 

[0134] The positive-resist constituent of [4] (E) organic base nature compound this invention 
Engine-performance fluctuation by the passage of time to heat-treatment after the exposure of an activity 
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beam of light or a radiation (T-top configuration formation of a pattern) It is desirable to contain an organic 
base nature compound as an acid diffusion inhibitor in order to prevent sensibility fluctuation, pattern line 
breadth fluctuation, etc. the engine-performance fluctuation by the passage of time after spreading, and 
superfluous diffusion (degradation of resolution) of the acid at the time of heat-treatment after the exposure 
of an activity beam of light or a radiation further. As an organic base nature compound, four or more 
compounds are preferably used with the electric dissociation exponent value of a conjugate acid which 
contains basic nitrogen, for example. Specifically, the structure of following type (A) - (E) can be mentioned. 
[0135] 

[Formula 53] 



-N-C=N- -(B) 

= C-N=C- ... (C) 

= C-N- ...(D) 

E 254 R Z55 

E Z53 -(j-N-(U"e ...(E) 



[0136] Here, it is R250 and R251. And R252 It may be the same, or you may differ and the permutation of a 
hydrogen atom, the alkyl group of 1-6 carbon numbers, the amino alkyl group of 1-6 carbon numbers, the 
hydroxyalkyl radical of 1-6 carbon numbers, or 6-20 carbon numbers or an unsubstituted aryl group is 
expressed, it may join together mutually and R251 and R252 may form a ring here. R253, R254, and R255 And 
R256 It may be the same, or you may differ and the alkyl group of 1-6 carbon numbers is expressed. 
Furthermore, a desirable compound is a nitrogen-containing basicity compound which has two or more 
nitrogen atoms of different chemical environment in a monad, and is a compound which has especially a 
compound or alkylamino radical including both ring structures containing the amino group and nitrogen atom 
which are not permuted [ a permutation or ] preferably. 

[0137] As a desirable example, the aminopyridine which is not permuted [ the guanidine which is not 
permuted / a permutation or / a permutation, or ], The amino pyrrolidine which is not permuted [ the amino 
alkyl pyridine which is not permuted / a permutation or / a permutation, or ], The pyrazole which is not 
permuted [ the indazole which is not permuted / a permutation or /, an imidazole, a permutation, or ], The 
pyrimidine which is not permuted [ the pyrazine which is not permuted / a permutation or /, a permutation, 
or ], The imidazoline which is not permuted [ the pudding which is not permuted / a permutation or /, a 
permutation, or ], The amino alkyl morpholine which is not permuted [ the amino morpholine which is not 
permuted / the piperidine which is not permuted / the piperazine which is not permuted / the pyrazoline 
which is not permuted / a permutation or /, a permutation, or /, a permutation, or /, a permutation, or /, a 
permutation, or ] is mentioned. Desirable substituents are the amino group, an amino alkyl group, an 
alkylamino radical, an amino aryl group, an arylamino radical, an alkyl group, an alkoxy group, an acyl group, an 
acyloxy radical, an aryl group, an aryloxy group, a nitro group, a hydroxyl group, and a cyano group. 
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[0138] As a desirable compound, especially Guanidine, 1, and 1 -dimethyl guanidine, 1, 1, 3, 3, - tetramethyl 
guanidine, an imidazole, 2-methylimidazole, 4-methyl imidazole, N-methyl imidazole, 2-phenylimidazole, 4, 

5- diphenyl imidazole, 2 and 4, 5-triphenyl imidazole, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 
2-dimethylamino pyridine, 4-dimethylaminopyridine, 2-diethylamino pyridine, 2-(aminomethyl) pyridine, 
2-amino-3-methylpyridine, 2-amino-4-methylpyridine, 2-amino-5-methylpyridine, 
2-amino-6-methylpyridine, 3-aminoethyl pyridine, 4-aminoethyl pyridine, [0139] 3-amino pyrrolidine, a 
piperazine, N-(2-aminoethyl) piperazine, N-(2-aminoethyl) piperidine, 4-amino - 2, 2, 6, and 

6- tetramethylpiperidine, 4-piperidino piperidine, a 2-imino piperidine, 1-(2-aminoethyl) pyrrolidine, A 
pyrazole, 3-amino-5-methyl pyrazole, 5 - Amino-3-methyl-1-p-tolyl pyrazole, Pyrazine, 
2-(aminomethyl)-5-methyl pyrazine, a pyrimidine, Although 2, 4-diamino pyrimidine, 4, 6-dihydroxy 
pyrimidine, 2-pyrazoline, 3-pyrazoline, N-amino morpholine, N-(2-aminoethyl) morpholine, etc. are 
mentioned, it is not limited to this. These nitrogen-containing basicity compounds are independent, or are 
used together two or more sorts. 

[0140] As for the operating rate in the constituent of an acid generator and an organic base nature 
compound, it is desirable that it is a (acid generator) / (organic base nature compound) (mole ratio) =2.5-300. 
This mole ratio may serve as low sensibility less than by 2.5, resolving power may decline, and if 300 is 
exceeded, **** of a resist pattern may become large by the passage of time to exposure afterbaking 
processing, and resolving power may also decline, a (acid generator) — / (organic base nature compound) 
(mole ratio) — desirable — 5.0-200 — it is 7.0-150 still more preferably. 

[0141] The constituent of [5] (C) solvents this invention dissolves each above-mentioned component in a 
solvent, and is applied on a base material. As a solvent used here, ethylene dichloride, a cyclohexanone, 
Cyclopentanone, 2-heptanone, gamma-butyrolactone, a methyl ethyl ketone, Ethylene glycol monomethyl 
ether, ethylene glycol monoethyl ether, 2-methoxy ethyl acetate, ethylene glycol monoethyl ether acetate, 
Propylene glycol monomethyl ether, the propylene glycol monoethyl ether, 

Propylene-glycol-monomethyl-ether acetate, toluene, ethyl acetate, Methyl lactate, ethyl lactate, methoxy 
methyl propionate, ethoxy ethyl propionate, methyl pyruvate, pyruvic-acid ethyl, pyruvic-acid propyl, 
N.N-dimethylformamide, dimethyl sulfoxide, N-methyl pyrrolidone, a tetrahydrofuran, etc. are desirable, and 
independent in these solvents — or it is mixed and used. What is necessary is just to make solid content 
concentration into 5 - 10 % of the weight still more preferably four to 15% of the weight preferably three to 
20% of the weight generally, in case each component is dissolved in a solvent. 

[0142] In manufacture of a precision integrated circuit device etc., on substrates (example: transparence 
substrates, such as silicon / diacid-ized silicon leather **, a glass substrate, and an ITO substrate etc.), the 
positive-resist constituent of this invention can be applied, it can irradiate by the ability using an activity 
beam of light or radiation drawing equipment next, and the pattern formation process to a resist film top can 
form a good resist pattern heating, development, a rinse, and by drying. 

[0143] As a developer of the positive-resist constituent of this invention A sodium hydroxide, a potassium 
hydroxide, a sodium carbonate, a sodium silicate, Inorganic alkali, such as a meta-sodium silicate and 
aqueous ammonia, ethylamine, Secondary amines, such as primary amines, such as n propylamine, 
diethylamine, and G n butylamine Tertiary amines, such as triethylamine and methyl diethylamine, 
dimethylethanolamine, The water solution of alkali, such as annular amines, such as quarternary ammonium 
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salt, such as alcoholic amines, such as a TORIETA no amine, tetramethylammonium hydroxide, 
tetraethylammonium hydroxide, and a choline, a pyrrole, and a piperidine, can be used. Furthermore, 
surfactants, such as alcohols, such as isopropyl alcohol, and the Nonion system, can also be used for the 
water solution of the above-mentioned alkali, carrying out suitable amount addition, the inside of these 
developers — desirable — quaternary ammonium salt — they are tetramethylammonium hydroxide and a 
choline still more preferably. 
[0144] 

[Example] Hereafter, although an example explains this invention to a detail further, thereby, the contents of 
this invention are not limited. 

[0145] The example 1 (composition of an acid generator [la— 1]) of Composition of acid generator> 
composition 

Diphenyl sulfoxide 50g was dissolved in benzene 800ml_, chlorination aluminum 200g was added here, and 
this was stirred at 80 degrees C for 24 hours. Ice 2L was slowly filled with reaction mixture after reaction 
termination. Concentrated-hydrochloric-acid 400ml_ was added here, and it heated at 70 degrees C for 10 
minutes. Reaction mixture was washed and filtered with ethyl acetate after cooling to the room temperature. 
What melted 200g of ammonium iodide to distilled water 400ml_ was added to filtrate. Ethyl acetate washed 
[ separation, rinsing, and ] the fine particles which deposited, it dried, and sulfonium iodide 62g was obtained. 
Obtained sulfonyl iodide 48g was dissolved in methanol 300ml_, 32g of silver oxides was added to this, and it 
stirred for 4 hours. After carrying out filter filtration of the reaction mixture, it reacted with 
bis(trifluoromethyl sulfonyl) imide, and [Ia-1]32g which is the specified substance was collected. 
[0146] The synthetic example 2 (composition of an acid generator [IIb-1]) 

t-amyl benzene 60g, 40g of potassium iodates, 81g of acetic anhydrides, and dichloromethane 170ml_ were 
mixed, and 66.8g of concentrated sulfuric acid was dropped over 2 hours, cooling in an ice bath. After stirring 
reaction mixture as it is for 2 hours, 1 evening stirring and a reaction were completed at the room 
temperature. Distilled water 50ml_ was dropped at reaction mixture after reaction termination, cooling in an 
ice bath, water, sodium bicarbonate water, and water washed [ the extract and ] the organic layer, the 
obtained organic layer was condensed, and 40g of JI (t-amyl phenyl) iodonium sulfates was obtained. 
Specified substance ****** [IIb-1] was obtained by carrying out salt exchange reaction of the sulfate and 
bis(trifluoromethyl sulfonyl) imide potassium salt which were obtained. 
[0147] The example 1 (composition of resin (B-1)) of Composition of resin> composition 
alpha-trifluoro methylacrylic acid t-butyl ester 20g and 3-(5-bicyclo [2, 2, 1] heptene-2-IRU)- 1,1, and 
1-trifluoro-2-(trifluoromethyl)-2-propane-2-all 20g were heated to 70 degrees C under the dissolution and 
a nitrogen air current to THF40g. Azo system polymerization initiator V-65 (Wako Pure Chem industrial 
company make) 2.0g was added there. Separately alpha-trifluoro methylacrylic acid t-butyl ester 20g, The 
solution made to dissolve 1,1, 1-trifluoro-2-(trifluoromethyl)-2-propane-2-all 20g, and azo system 
polymerization initiator V-65 (Wako Pure Chem industrial company make) 2.0g in THF40g is prepared. 
3-(5-bicyclo [2, 2, 1] heptene-2-IRU)- It was applied to the reaction solution with which the polymerization 
is advancing for 4 hours, and it was made to react at dropping and 70 more degrees C for 6 hours. After 
returning reaction mixture to a room temperature, the resin which added hexane 300ml to reaction mixture, 
and deposited in it was collected. After dissolving the obtained resin in acetone 50g, hexane 500ml was 
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added again, the unreacted monomer and the oligomer component were removed, and resin (B-1) was 
obtained. Hereafter, the resin of - (B-2) (B-23) was compounded similarly. A resin (B-1) - (B-23) repeat unit 
mole ratio, weight average molecular weight, and degree of dispersion (Mw/Mn) are shown in the following 
table 1. 
[0148] 
[Table 1] 



[0149] The solution of 6 % of the weight of solid content concentration blended as shown in examples 1-23 
and the [example 1 of comparison] following table 2 was filtered with the 0.1 -micrometer fluororesin filter, 
and the positive-resist constituent was prepared. 
[0150] 
[Table 2] 
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[0151] In addition, the cable address in the above-mentioned table 2 means the following. 

W-1: Megger fuck F176 (Dainippon Ink make) (fluorine system) 

W~2: Megger fuck R08 (Dainippon Ink make) (a fluorine and silicon system) 

W-3: Polysiloxane polymer KP-341 (Shin-Etsu Chemical Co., Ltd. make) 

W-4: Polyoxyethylene nonylphenyl ether W~5 : Troysol S-366 (made in Troy Chemical) 

[0152] E-1: 1, the 5-diazabicyclo [4.3.0]-5-nonene E-2:bis(1, 2, 2, 6, and 6-pentamethyl-4-piperidyl) 

sebacate E-3:trioctylamine E-4:triphenyl imidazole E~5:antipyrin E~6:2, 6-diisopropyl aniline 

E-7:tri-isopropanolamine E-8 : tetramethylammonium hydroxide [0153] S _ 1: 

propylene-glycol-monomethyl-ether acetate S-2: — propylene glycol monomethyl ether S-3 — :ethyl 
lactate S-4:ethyl ether propionate S-5: — gamma-butyrolactone [0154] PAG-A: Triphenylsulfonium nona 
freight [0155] About the obtained positive-resist constituent, LER (Rhine edge roughness) evaluation and 
negative-ized (residual membrane) evaluation were performed as follows. A result is shown in Table 3. 
[0156] (1) LER (Rhine edge roughness) evaluation — the positive-resist constituent prepared as mentioned 
above was applied to homogeneity on the silicon wafer which applied the antireflection film (product made 
from DUV42-6 BrewerScience. Inc.) using the spin coater, stoving was performed for 60 seconds at 120 
degrees C, and the positive-resist film of 0.1 micrometers of thickness was formed. Pattern exposure was 
carried out using the mask for Rhine and tooth spaces using the F2 laser micro stepper (NA=0.60), and it 
heated on the hot plate for 90 seconds at 1 10 degrees C immediately after exposure to this resist film. 
Negatives were developed for 30 seconds at 23 degrees C with the tetramethylammonium hydronalium oxide 
water solution (TMAH water solution) further 2.38% of the weight, and it dried, after carrying out a rinse with 
pure water for 30 seconds. About the range of edge 5micrometer of the longitudinal direction of the Rhine 
pattern, the distance from the datum line which should have an edge was measured 50 point by length 
measurement SEM (Hitachi, Ltd. make S-8840), it asked for standard deviation, and 3sigma was computed. It 
is shown that a value is small that it is such good engine performance. 
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[0157] (2) On the silicon wafer processed for 20 seconds at 23 degrees C using negative-ized evaluation 
hexamethyldisilazane (HMDS), each positive-resist constituent was applied to 1000A in thickness by the 
spin coater, and stoving was carried out for 60 seconds at 120 degrees C on the vacuum adsorption 
equation hot plate. Next, after changing light exposure gradually and carrying out open frame exposure using 
a short form F2 excimer-laser exposure machine (VU VES[ by Litho Tech Japan Corp. ]- 4500), the wafer 
was heated for 90 seconds at 1 10 degrees C, in the 0.262 convention TMAH water solution, after paddle 
development, it rinsed for 30 seconds and spin desiccation was carried out with pure water. Thickness was 
measured after the development and what 0 and a residual membrane are regarded as in what the resist film 
is dissolving completely was made into x as a thing with concern of negative-izing in the high light exposure 
field of 50-1 OOmJ. 
[0158] 
[Table 3] 



_pmm i 
jmm i 



[0159] The result of Table 3 shows that it is hard to generate a residual membrane to an exposure field, after 
the Rhine edge roughness's being unable to generate the positive-resist constituent of this invention easily, 
exposing on the resist film and carrying out a development. 
[0160] 

[Effect of the Invention] After being hard to generate the Rhine edge roughness, exposing on the resist film 
and carrying out a development by this invention, the positive-resist constituent which a residual membrane 
cannot generate easily to an exposure field can be offered. 
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fg^HB% HHM?, ^>7/S, Xtt 
h U^^n^^^S^STo R« ~R4eSt;R5i ~R 
se a, ^^fczte, TkfSM^ 7-yfgM^ Xli7W 
o7;^;H*StA\ R41 ~R46 <D5%<D'p-&< it 

-O&tfRsi ~R56 ©9^© / >ft< it 1 -3«7j<fSM? 
T«ftt/\ ntt, 1 ~ 5 ©g$£*f 0 
[0 0 2 0] (2) M£ % (D) yymRXf/Xliti' 

u 3 y^^ffirSttffl^wr set m t -r s ( 1 ) 

[0 0 2 1 ] (3) IE, (E) WffiSSttft^)* 

(l)xa (2) fcBB«©# 
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[0 0 2 2] (4) mftftMtLT, 16 0nmOT 

(DM^mnKtt&mtzztttmmttz u) ~ 

(3) <D^?nMcmm<OtfVMl'VX hfifiicfto 
[0 0 2 3] 

c i ] (a) m&ymxittmmomnciiQm&m. 

a, (I a) Xtt-«S (lib) TfgSn 10 

s{fc^sn?*So -ms (i a) atf (i i b) k.i&v 

T, Ri~R 5 «, B&g£WLT^T&<fc 
^ IBIS BjMbfcfgSX «WfcS L T ^ T t «t l >7?# 
SSffcTkfSS^itfo ©U Ri~R3©rt©2ffltt, s 

<, R8~RioOrt©2ffltt, St/^Cg-a-LTS 20 

[0 0 2 4] Ri~R5©|g|5ffiKft;7i<*atLTti, 0J 

ftiiMft^ft/K^a, ^f§aii«Mt7kfga, aiss 

IIKKKff^lia^f S c fctfTSS,, ffiftj&lKKg? 

ftTk^attTa, MAtf, ^f-^a, x^a, 7°n 

t!;l/S, ^y^nt!;l/S, 7'f-^a, -TV^I/g, se 
c -7f-;^ tert-Wi/S, ^yf-^a, JVWf- 

^;^a^ 7-iH> TSUI'S, ^yr^/H, 30 
HW? ctm, ^M!fSfi*K{t7j<lRSfc L 

y^n^z;H, 7f-Mf*Pf«<:t*^t, II 
SSIIMWtTk^atLTa, MAtf, y^n7ntf 

[0025] ±!2f^nHlfiMk7j<lgS, ^Mnig« 

T)v*)vm m $ l < agggst i~i2) , hut^ 40 

;l/fi GffS L < a^USc 1 ~ 1 2) , />>nyyjg?, * 

as, Tivn^ym (M^L<nm.mm\-\ 2), r 
M^ai-i 2) , yy^s m*L<\mmm~\ 

2) , 7i-;Wl, -hnl, Ti/M^i/m (Sf 
Sb<asili~i 2) twsctwts. c 

S, 7°ntf;l/S, yy7ntf;l/S, T^a, yyn7° 
ntf;l/S, ->^n7fM, y^n^ygyvaV^rW 



>L«\ B^Jie% HfHM?, 7-yflIM^ RfSM?^* 
[0 0 2 6] R 1 ~Rs ©^SffijMbfcilS t LTtt, M 

Afcf, 7i^;H, -7-7^;^ 7yh'J;H, 7if 

So Ri~R 5 tUTtt, 7x-;VS^f#^fSLV\ 

[0027] m^mmm&kMMii. mmmmhr 

ft;l/^y;l^ ->771, 7)1 
4^S (KL<liMil~l 2) , WWk7)\y%-)\sm 

am l < lisii i~i2), ;\nyvi?, ?j<« 

S, 7;lo^ys <3f$L<«KSSl~l 2) , 7-b 

isi~i2), r^>;va (if s l < ammm 1 ~ 1 

2) , 7i^;P^*S, xhna, rs/;P**s/S m 
SL<BSIi»i~i 2) I^Wctms. e: 
cT-7M;HtLTa, ^^a^ x^;l/ 

a, 7°ni£^a, ^V7°n^;va, 7*^;^ i/^n7° 
ntf;ba^ ^n777Pa, ^^n^y^a^W 

sctmgo a^r;i/^;i/a©H^at lt«, m 

7j<^a^ /ND^yg?, 7;l'3^i'lf^Pf5 

cfc^T?#s 0 r/P3^yatLT«, 
ya> ?u$*zsm, 7h*zsmm*mif 

Sci^So ry^^yattra, r 
•b h+^a^^fS ctms, /Nn^yg^t L 

th, MAtf, yymm?, &m 

[0 0 2 8] Re~Rio ©|glSa^ft7j<SSfc LTtt, 
«ma^#bT^Tfej;i/\ MIl-l 5© 

mmmmmmitymm, ^mmmmm&mm, mm 
^mmwm\t7mm%:mf% c t # s „ i§anis« 
MftTksatLra, ><^;vs, x^i/g, 7° 

ntf;l/S, Yy7°Dlf;l/a^ y'T 1 ;^ •<77f;H, 

sec-y'T 1 ;^ *v<?)i>m* -fy^y 

t^^s, **^y^7i/S, ^y;vs, ^7°9";i/S, * 
^7 L >'^S^ /x;l/S, r-y/Mlk l )7r->;H, Kr7 

LTii, fflfcfef, ^^x;l/a^ 7°n^x;l/S, 7U;^ 

y7n^z;H, 7-r-^S^WS c 
BSSBISWtTkSatLTa, iitf, y^n7n 
t?;l/S, ->7n7f;H, J/^n^^HWSz: 
fctfTMfSo R6~RiotLT«, ^Sl~5©IMn 

[0029] ±.mmmmmnmtA<MM, ^mammm 
m^mmmsmmsmmmmtimmii, mm 
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/m, riv^im «?£L< asms i~5) , wmr 
7j<«s^ 7;V3^^>s (»SL<a^ai~5) % r 

-b^^rSFS, 7;l/3^>*;l^-;l/g «L<tt 

mmmi~5) , r^va <3?£l<hj£S»i~ 
5) , -hns, n/)i^r^>m (M%L<&mmwt.i 

~5) l^WSct^^s. cC-e7;wlJ:L 
Tli fflfcfcf, ^^S, x^;l/g, 7nk°;l/g, -fy 
7°ntf;l/g, 7f-;]/S, S^n7nt°;l/g, ->^n7f 

LTii, fflfcfcf, ^h^->a> xh^-i/g, 7°P^+-> 
7>^>'S^W«;it^Tt«o 7->/W+v 

Anyyn?tLTa, Mia; jsshc?, hh 

Re~Rio t LT©IS»W«Mft7j<^a^ ^fSftlfiflS 

fect^HmatLTa, 7<y*M?, &mm?. -hn 20 

7^a^©«?56?[tta^J; ( 3ffSb<, 7>yf?i 
[0 0 3 0] Ri~R3©rt©2ffl^-^LT^ , rSS 

£ LT«, ffilAtf , 1 ffl©SftftM?^t?Kfll&[ 3-6 
OiSW? C t T£ S o R4 1 R5 *M8£LTJBjaf 



m 3 ~ 6 CKW? C t S o R 6 1 R 7 L 

T^-rsstLTii^ 1 m^mmm^Ris 2 

fI©^ftJIC?^€?KfSJIC?a 3 ~ 6 d t 

tfT^So Rs~Rio ©rt©2ffl^S-n-LT^fiSc-rSS 

[0031] -MS da) T-ssnsfti^ija, 51ft 
l r 2 fi © * y ^is^ l rmm t 2 nr ^ 

[0 0 3 2] HKS (la) Xtt-IKS (lib) 

T, }I#0. 0 0 1 ~3 0SM%©$5HTffl(/^tl, » 
SL<ao. 3-2 011% I£{fSL<ao. 5~ 
1 0S«%©IBHTfgffl^tlSo j&dtlStf 0. 0 0 1 S 

3 0 mm% «t D £^ 1 7n 7 r f LMittt^ 
ffiTTStSftK&So HRS (I a) X«H&S (I I 

b) T-a^nsft^a, ®mmm%T~*y%M 

So 

[0 0 3 3] fiCRc, -MS (la) &tf-«95£ ( I I 
b) TfSSnSft^ftO*^*^*^ *S^SC 

[0 0 3 1] 

[ft 1 1 ] 
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S + F 3 C— S0 2 -N-SO 2 -CF 3 [Ia-1] 



F 3 CF 2 C— SQ 2 — N-S0 2 — CF 2 CF 3 [Ia-2] 



S + F 3 C(F 2 C) 3 — 30 2 ~ N~ SO a — (CF^CF 3 [ Ia-3 ] 



S + F 3 C— SO z — N-SO a — CF 3 [Ia-4] 



S + F 3 C(F 2 C)3— S0 2 — N-S0 2 — {CF2) 3 CF 3 [Ia-5] 



[0 0 3 5] 
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HsC0 ~\J~ S+ F3C— S0 2 -N-S0 2 — (CFd 3 CF 3 [Ia-6] 



~ ^Q^f HaCHgC— S0 2 — N-SO s — (CF^sCFs [Ia-7] 



-HO' 



S + FaCFaCOFjCFaC- S0 2 - N- S0 2 - CF2CF20CF 2 C F 3 
[Ia-9] 



[0 0 3 6] 
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F 3 CF 2 C— S0 2 — C- S0 2 — CFaCFg 

L [Ia - 11 ^ 



F 3 C(F 2 C) 3 — S0 2 — C~ S0 2 — (CF2)3CF 3 

S0 2 [Ia-12] 



F 3 C(F 2 C) 3 — S0 2 -C-S0 2 — (CF2) 3 CF 3 

I [Ia-13] 



CF 3 
Op 

F 3 C-S0 2 -C < 2 [Ia-14] 

V CF2 

o 2 

30 
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F 3 C— SO a — C- S0 2 — CF 3 
S0 2 
CF 3 



+ F 3 C(F 2 C) 3 — S0 2 -C-S0 2 — (CF2) 3 CF 3 

S0 2 [Ia-16] 
CF 3 



9 r~\ 

S \/ F a C— S0 2 -N-S0 2 -CF 3 [Ia-17] 



SHf )>-s + FgC-SOz-N-SOa-CFs [Ia-18] 
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F 3 C— SO a — C-S0 2 — CF S 



[Ia-19] 

S^S*^) F 3 C(F2C) 3 — S0 2 -C-S0 2 — (CF2) 3 CF 3 

S0 2 [1.-20] 
(CF2)3CF 3 

O F 3 CF 2 C— S0 2 — N-S0 2 — CF 2 CF 3 [Ia-21] 
X^sQ FaCFaC-SO^C-SOa-CFjCFa [Ia . 22] 



K^K^ F 3 C— S0 2 -N-S0 2 — (CF2) 3 CF 3 [ 
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F 3 C— S0 2 — N- SO z - CF 3 

[IIb-1] 



FaCFaC- S0 2 - N~ S0 2 - CF 2 CF 3 
[IIb-2] 
OCH^CHyeCHa 

F 3 C(F2C) 3 - SO a - N- S0 2 - (CF2) 3 CF 3 
[IIb-3] 



H3C(H 2 C)2H 2 COOC COOCH 2 (CH2)2CH3 

F 3 C— SO 2 -C-S0 2 -CF 3 [IIb_+] 

so 2 

CF 3 



N CF 2 

O g S^ c „CF 2 
F 2 

CH ? ;CH 2 ) 6 CH 3 

F 3 C-S0 2 -N-S0 2 - (CF2) 3 CF g 

[IIb-6] 



[0 0 4 0] 
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F 3 CF->C— S0 2 — C- S0 2 — CF 2 CF 3 
SO a [IIb-7] 
CF 2 CF 3 



H 3 C(H 2 C) 2 H 2 COOC 



F 3 C(F2C)3— S0 2 -C- S0 2 — (CF^aCFa 

so 2 



COOCH 2 {CH2) 2 CH 3 
0 2 



CF 2 
^CF 2 



o 2 



[0 0 4 1] *fg0mcS$vni:, -fl&iS (I a) XI*— 
ISS (lib) Tg^tlSfb-&*ttttffl©7 , cKf6^ 

Ml*. (I a) Xte-HfeS (lib) T^nS 

ffcl^!©lt»c*fU iffif2 0 00M%OT, »£L 

< a 1 5 o o s»°/o«t> l < a i o o o mm 

U\s-yXYm\^mZftT^%> / £%[<D% ( 4 0 0-2 0 
[0 0 4 2] S/c, *OflS©#8l8?#fflLTfc«fc^ft 



R 201 



N-N 



[0 0 4 3] SStCV.N.R. Pi llai, Synthesis, (1) ,1(198 
0), A.Abad etal, Tetrahedron Lett ., (47) 4555 (1971) , 
D. H.R.Barton etal , J . Chem .Soc . , (C) , 329 (1970) , *S 

mfmz , 779 , 778*t, mimmm m, nmmmm<D% 

[0 0 4 4] ±fe!gtt^XaSMS©,TOtCj;D»» 

(l) hUMP^i/gtfa&LfcTiH-afeS (PAG 
D TS$ns*^^y-;HI«f*xa-)SS (pag 
2 ) Tssns s - h y r yy^fft 

[0 0 4 5] 
[ftl 8] 

R 202 

(Y) 3 C N^C(Y) 3 



[0046] s*, r 201 immt>L<i±^mm(Drv rv-^m, nw-f^ nvz-ivm, -c m 3 
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»«T©<t^£WSCfctfT#Stf CftSfC|®&£ [0 0 4 7] 

a-^^-cH-cH-^^'c-oa, ch,-^^-ch-ch-£ " c 



/=\ ,N~N / _ N - N 

HiC °~\J~ CH " CH_ C "> J,-" 0 " CB * MC^O-^- CH=CH- C. V Ca 3 
(i '* l!1 " 3, CPA61-4) 

oh - ch ~ * o'" c_ ^ 0~ ch " ch ~0" v c ~ ccis 

tPAG1 " 5 ' N-* ^ (M1 " 6> 

CH " CH " <V °~ CC,S C3~ CH " CH_ Q>~ CH-CH" £ Q -O- CCI, 

< PAC1 - ? > - rum »i 

a och, (M01 B> 

£ £ «? 

II J II I W^kl 



"""" ^ """ c *" Lr 

.c^/ca, owo^/ccw c^/ca. 

(PA02-5) (PAG2-6) (MG2-T) 



OCHj 



*V>„ 



[0 0 4 8] (2) TIB©HI85£ (PAG3) 
8 XttHKS (PAG 4 J TfgSftS 

[0 0 4 9] 
[ft 2 0] 

2 © R^-^s© Z Q 

Ar 2 

(PAG3) (PAG4) 

[0 0 5 0] CCTSArK Ar 2 tt, =&^ffijilc, B 
»feL<a*M^©7y-;PS^^„ R 203 > R 204 > 

r 205 &z®mz, wm&L 

[0051] z-a, ^fr-^-y^u M^a'B 



FV, AsFe-, PFV, SbFe", SiFe 2 -, CI 

04-, C FsS Os ■io/^-7Wn7;i/*yx;i'*> 

[0 0 5 2] S/cR z(G , R 204 , R 205 ©9^©2"3S 

tf a r 1 , a r 2 a^n?'n©¥iSi^xa«ms^/i-LT 

[0 0 5 3] Hf*Mfc LTaOT^^fftl^WWfi 

[0 0 5 4] 
[ft 2 1] 



ft IS 2003-307850 



0' e -Q 0-'*-0 

C^Hjs (PAG3-1) °«H»^ (PA 

SbFe CF,SO, Q (P/ 
Q>-l S -Q^-OCH 3 



(PAG3-5) \ /—I 



6 (PAG3-8) 
■ ^ (PAG3-9) 



©o,s 

WC^-^-l O (PAG3-10) 

H 3 CO-^VoCH 3 



a -0- |,L -0- c ' CM-O- 0 ™* 



[0 0 5 5] 



[ft 2 2] 
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^CHjCHjCHjCHj 



4 3 COOC COOCH, \=/ 

CI CI 



(PAG3-14) 
(PAG3-15) 

so 3 e 



(PAG3-16) 



CF 3 S0 3 W (PAG3-17) 

,Bu O- |e -0 ,Bu 



(PAG3-18) 



H 3 CH,C-C-^j>-l®— ^^-C-CH 2 CH3 



"2 ~* 

[0 0 5 6] so [0 0 5 7] 

[fc2 3] [ft2 4] 



> 



ft IS 2003-307850 



(PAG4-2) CH 3 



{&k" """o-* (oV- 

(PAG4-1) fvniA-o\ nu. 

(PAS4-3) 

(PAG4-5) \ /3 



(PAG4-4) /k. 



^ S+ C.F 17 S0 3 Q 
(PAG4-6) 



(PAG4 - 7) F CF 3 S0 3 e 

@ y__ v (PAG4-8) 



H 3 C0- 

(PAG4-9) 



(PAG4-12) c, 

l 3 C0 



CF 3 S0 3 ® 
CPAG4-13) 
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^0-€i HOH QHD B 



(PAG4-16) Tj 



O (PAG4-17) 
-C-C^-S^-CH 3 sbF© /= O 

CH * \j-c-cm-B9 J PFs e 

(PAG4-18) ~ W 

(PAG4-19) 



COjCHjCHjCHjCHj 

(PAG4-20) 
C 12 H 25 



CH 3 CH 2 CH 2 CH 2 0^y S @ -{<Q) 2 

(PAG4-21) (pAG4 . 22) 



(n)C 4 H, 
(PAG4-23) 



[0 0 5 9] 



[ft 2 6] 
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[0 0 6 1] 
[ft 2 8] 



2H a C-( VSOT 



0 "0+j£h-»l 

FvJv F (PAG4-29) 

/=\ © "° 3S -^ /) o F f 0a ® 

Or 0 *" o a- s --€ F fr 



ochj 



CPAG4-31) F T F 



/ _ \ c fe= F F 



(PAG4-32) 



C.FgSOa (PAG4-36) 

MeO-flR-S-Ph 2 "OjS-CFj 



-Ph 2 "O3S-C4F9 (PAG4-39) 



S-Ph 2 "O3S-CF3 (PAG4-40) 



S-Ph 2 0 3 S-C 4 F 9 (PAG4-41) 



-Ph 2 OsS-ff Vch 3 (PAG4-42) 



H" 0-< 0~^" Ph2 %S^Q^ CH3 (PAG4-43) 
— |-0HQ>-1-Ph 2 S 0 3 S-CF 3 (PAG4-44) 
— |-0-<Q>-S-Ph 2 9 0 3 S-C 4 F 9 (PAG4-45) 
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[0 0 6 2] 
[ft 2 9] 



-CH 3 (PAG4-46) 
°0 3 S-CF 3 (PAG4-47) 
e 0 3 S-C 4 F 9 (PAG4-48) 

S 0 3 S-CF 3 (PAG4-49) 

9 0 3 S-C 4 F 9 (PAG4-50) 

-Ph 2 9 0 3 S-CF 3 (PAG4-51) 
-Ph 2 9 0 3 S-C 4 F 9 (PAG4-52) 



[0 0 6 3] ±fH£33l/'>T, P Mi.7 x.~)\<m%:%.to 
-»S(PAG3), (PAG 4) T?^SftS±iE#- 



, 247 , 473*1, f#HPp53-101 , 331 WcfH«©73 

[0 0 6 4] (3) Tfe-flfeS (P AG 5) TSStlS 
5?X;l/*ViNWXttHfiS (PAG 6) TifStlS-f 

[0 0 6 5] 
[ft 3 0] 



Ar 3 -S0 2 -S0 2 -Ar 4 R 2°6_ S02 _ o _ 



A 



(PAG5) (PAG6) 

[0 0 6 6] Stf, Ar\ A r Hi, ^JfcjJ^ Bg| 

[0 0 6 7] LtBOTK^tft&WPf 6 

[0 0 6 8] 
[ft 3 1] 



(PAG5-1) (PA05 . 2) 
(PAG5-3) 

F 3 c ^O _so ~ sos ~0~ cF3 



(PAG5-4) 



H^O^f")- SO - SO a -H^- CI 
— (PAG5-7) 



(PAG5-6) 

SO;—. 



(PAG5-6) 
SOj— S0 2 - 



, Q 



4£ 



-so, 



(PAG5-12) 

<2mQ^so 2 - S o 2 -<Q 

(PAG5-14) 

(T^so^soH^) 



[0 0 6 9] 
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0 ° <""»-» ° (MM) 

° (PAG6-3) O (PAG6-4) 

0^™g oj— -8- 

(PAG6-5) (PAG6-6) 

O O 

° (PAG6-7) ° (PAG6-8) 

O^Vo-so 2 -<Q> Q^n- 



-0-S0 2 -CjH 5 
(PAG6-10) 



° (PAG6-1J) ° 

(PAG6-12) 

[fta :>>] 

tMS6 " 13 ' (MHO 
0 F F o 

l! J N-O-SOj-CF, 

0 F F ° nw-in 

(PA6S-1S) 

off cci,ch, 



[0 0 7 1] 
lit 3 4] 




[0075] ccTRtt, mm, ftmximmr^^ 
40 icEgsnsfecpaav'o 

[0 0 7 6] 
[ft3 7] 
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tii-cxDyvrnm^-mm-z titer jiz-nM) it, &tm 

SCl~6©fe©*WSL<, SIl~3«tOWi: 

g, 2, 2, 2-f'J7Wnxf;H, 2-7;l^n 
x-^l/g, 3, 3, 3~hVy>l*ufu\£)m. 3- 
7 p 7°n if ;]/ga if W6n, h'J7Wn^f 

[0 0 8 2] X©S©ffffltj;D5>»-rSS (OT, gg 
##ttSfct>^-5) fcLTB, ffl*.fcf-C (Rse) (R 



7) 



-c 



(OR 39 



< Vs-Ls-C-CHj (PAG7-8) 

W ii ii i 

O O CH 3 
O N 2 O 

<^)^sJ-S-Q>-CH3 (PAG7-9) 



[0 0 7 8] [2] Wig (B) 

[0 0 7 9] $f\ -IKS ( I ) ©tttJBUWftfco^ 

[0 0 8 0] 
[ft 3 9] 

-)- 



(I! 



c ttl,C(R 11 R, 2 R 1s ) 
(R 1e R lc R„)C ox 



[0 0 8 1] (I) t/j^T, Rn-Riett, & 

Z&itic, zk^Sw 1 , yvMW^ Xtt7Mnm 



OO-C (Rse) (R37) (Rss) , -C (R01) (R 
02) (OR39) , -C (R01) (R02) COO-C (R 

36) (R37) (R 38 ) §W6tl5 0 RkS-RmHU 

Tfei^o Rou Roztt, &4StUi^ jfciR®^ Hft 

a^WLTt/^Tt <tvr;i/*;^a, ■sss^lt^t 

[0 0 8 3] R36-R39, R01 &tfRo 2 
LT«, KfgiU~8f@©7;M^a*«L<, 0J*. 
if, ^T 1 ;!^ xt 1 ;^ 7ntf;l/g, n-7^;l/Sx se 
c-7^;^a> 'n+^^S, 2 -x^-m^;!^ 

f;Hf*W5Ct^-(:'*g 0 R36~R 39 , RoiRtf 
it§re©<U\ ¥S§utLT«, j^fSi&3~8fI©S/^ 

L<, Wfcfcf, 7?Vyf;l/E /;l/#Vl/x;l^ -TV 
*n-;PS, *y7r-;H, s^n^y^l/S, a 

7yKnx^-;i/lf*Pf5ci:tfT't5„ 
^ ->?n7;Wl*©SII?o-W, SUM? 

[0 0 8 4] Rse—Rsg, R01 RtfRo2 <D7V— h&t 
LTli, Klf6~l 0I©7'J-;H*W$L<> m 

7x-;H, MJ;l/S, ^^f;l/7i-;H> 

2, 4, 6-h'J^f;l/7xx;H, -f^;^ 7> 

h U ;i/g, 9 , lO-^h^yhU ;i/S^ W 

5utmS„ R 3 6~R 3 9, R01 St;Ro2 ©7^;l^ 
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<, fflfcfcf, tyv^a, 7x*f;H, t7Wf 
;mW5ci^t't5„ R 3 6~R 3 9, Roi&tfR 

02 ©7;^^;HiLTii, Klli&2~8f@©7;Kr- 

36~R 39 , Roi St;Ro2 ^WLTtAT&ifAB^atL 

75 Fa, -7WFS, *l^:/g, fcKn* 
^>S, #;l/tf>^a> AD^yS?, 7;l/3^->S, 
^-x— r;l/g, 7->;l/g, 7^>n^>a, 7;l/34^>;tf 

[0 0 8 5] mmmmiDmL^mwitLTii, t 



^isfrm, 2-7;W-2-7^yf)H, 2- 
7^w^;l/-2-7°ntf;l/S, 2- (4-^;l/>^ 
n^v*- -2-7°ntf;l/S^©3«7;^;l/S, l 
-7;P3^->- l -xh^>E i-7;Vn^->-i- 

a> t -7;i/+;i/#;i/3p-;i^ t -7;^;^*;^- 

[0 0 8 6] KTfc, -IKS (I) T-SStlS«DML 

iffifWfWHWs^ ens icffig-rs feo-eaa 

<Ao 

[0 0 8 7] 
[ft 4 0] 




3 ^ OCH 2 OC 2 H 6 3 OCH 2 OC 2 H 4 OCH 3 



[0 0 8 8] 

[0 0 8 9] 
[ft 4 1] 



'ID Wit (JiMb#e(c-j 



SIC 



[0090] -its (in ts*^T, R 3a tt, jmm 

[0 0 9 1] R 3a ©»^M4St LTti, 0J*fcf, S 
( I ) <DXt LTWHWftg t LTflffc- C 



(R 36 ) (R37) (Rss) , -C (Rm) (R37) (0 
R 39 ) m*Wf& R 3. ©«^»ttS©» 

1 -7;^;^- 1 -v^n-v^i/S, 2 -7;i^;D- 
2 -r^VyfJH, 2-7^vyf)i/- 2 -7°ntf;V 
2- U-^^^n-M^W -2-7°ntf;l/ 

mm<D3m7^^m, 1 -r^n*^- 1 -ib+-> 

^-;i/a^©7-fe^-;Da, t -7;i^;i/#;i/tfx;i^ 

[0 0 9 2] £(T£, (ID TgStlSttDB 

&<Ao 
[0 0 9 3] 
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C0 2 H C0 2 C(CH 3 ) 3 0 2 C °2 C \/ 



-CF 3 V -|^CF 3 
C0 2 C(CH 3 ) 3 0 2 C. 




[0 0 9 4] -MA 'llli 0)mMLmZK~D^Tm 



[0 0 9 5] 
[ft 4 3] 

^_ CHs -c— J- (Ml, 
G0 2 R„ a 

[0 0 9 6] HKS (II I ) fcfl^T, R4a H\ 7j<fg 



»SL^nf*fij^Ha, a (i i) ©R 3a 

[0 0 9 7] JiTOC HR£ (III) TfgSftSfc&S 

[0 0 9 8] 

[ft-1 -1] 



-(_CH a -4— )- 



to 



[0 0 9 9] -(JfcS (IV)©itDML¥{4teo^THM 

[0 10 0] 
[ft 4 5] 



-fcH 2 - 



(IV) 



[0 10 1] (I V) icfi^T^ Xtt, 7k^JIC? 

xai^SttS^iffo R2i~R32tt, 7i< 



[0 10 2] X©i^M4§fcLT«, 

(I) OXiLT©lM41t»£So 

[0 10 3] Rzi ~R 32 tLT07Wn7;V+MK 

[0 1 0 4] «TIC « IV T':ftSnWJ)M 

[0 10 5] 
[ft4 6] 
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L -K>t; 



[0 10 6] (V) Rtf (VI) TfgSn 

a ft 5 M tilt a o 

[0 10 7] 
[ft 4 7] 




[0 10 8] -MS (V) RXf (V I ) fc&VT, Ria 
RXf R 2a «, /K^M^ Jifgg 

zkSJS^XttKSWSHtS^Sfo ntt, l~5©« 

-(^-ch-)- -(h^-oh)- -fv 



oT^Tfe±</\ R41-R46, R51~R56«, 

R41 ~R46 fcfc— 3&tfR51 ~R56 © 

«, Wfcfcf, —MS (I) ©XtLTOS7>W41ifl 
fllT^o R4i~R46, Rsi ~R56 ©7Mn7;^;v 
It-3^T©1«, »£L^Hf*M&m -MS 
(I ) (c&W-SRn ~Rie fcLTC7WD7;I/W« 

[0 10 9] fiCRc, -MS (V) T-a^n§«D}iL 

[0 110] 



>o-jh)- -(h,c-ch)- >P-H" 
CX.CF, W'' UyCf. UL^ 

FsC^OH F/Ay0C(0H* wAxaVXVH. F,C^H J OC ! H.O C H s 



[0 111] OTt, -MS (VI) TS*n«*t)jg [0 112] 

L#f4©Hf*M^W2.*\ CftSfcESf SfeOWi [ft4 9] 
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[0113] (b) &ft(D®mit. mvmv&Lmti. 

(B) ^©SSia, »0fffflK«J:t)iWBLr;l/5t;yS 20 

&*)Wt&m&m*Gtzt>\ mmmm^-^ (i) 

~ (VI) TgSftSttDiSLWtifc^iLT^TfcJ; 
[0 114] WfBt%£ttfT°%%±£n&*:; Y-tL 

Ixxfm * * * y Kg, 7 'J ;Ht^Wx if 

F y»xxr;l«a2^6atfns^S^tt5f;flSEftIfii 30 

[0 115] HWJtctt, fj^ifr^v^ixxr;!/ 
11, (7;i^;i/g©KflM?tm l ~ l 

0©fe©aW£LvO 7i"Jl/-h (fflfcfcf, r7'J/l<< 

j"Jl/-K 2-kKn^>xW^'JU-h2, 2 
-v'^f Fn^^oWr^V 5-fcF 40 
n^i/^y-^;l/7^ y K by ^fn-/^n;^ 
t/r^yiz-h, ^y^xyx'Jb-w/r^'ji/ 
- k ^y s^7Vi/77 y f , ^y>>vi/7^ y u- 
F, 7;i/7y;V7i"J l^-F, fh7tFo7;V7 1 J;l' 
r^yu-K aH) ry-^r^y^-F (M*.fc?7 

[01 16] ^7y;Hgxxx;HS, fflfcfcf, 7;F* 
;p (7;F4^s©KfSJic?im 1 ~ 1 o©t«»s l 

x^;k*ir*yu-K •?u&\'*$ZVU-h, -TV so 



7n if;]/* ^Vl/-K t Jtj";i/-K 

n-v^>;i^ £ * y F , s>';y^ ?^ywh> 
7 n;F^y vVl/* ?i"Jl/-K * 7^/1/* ^^VW 
K 2-tFn^>xf;W^^'Jl/-h, 4-tKn 

**yu-K 2, 2->>W;F-3-t:Fn+S/7°n 
t?;F77^iJb-F, h^fn-;V7n^yt/^^ 

^xyx'Jh-My^^^yw 
K yy^w^^ywh, 7;i/7y;W^^yb 

-K fh7t:F07;l'7y;W^^yi/-hfi:0 , 

— F> ^i/^w^^yi/-F, i-yj-frtattvu- 
[0117] r^y;i/75hm ®mf, r^v^rz 

F, N-7;Mp;F7 7y;l/75 F\ (7;I/^/HhLT 

K^M?ai~i o©t©, wts, *3->m, x 

Fn+->xf/H, ^yi»iaHtf$S 0 ) , N-7 

y-;i/77y;Fr5 f (ry-^stLra, M^a~7 

i-iH, FU;l/§, xhn7xx;l/g, -j-yf-i^m. 
->7/7x-;H, tFnt->7x-/H, *;M^> 
7i-;HaH**So ) x N, N-^7;F+;F7^y 
;I/75K (7;Wli:LTii, iJfKM?S 1 ~ 1 0© 
fc© % M^ay 7^S, x^S, 7^S, -T77' 
?frm, x^;F-v^>;k*. ->^n^->;H42^$ 

So ) x n, N-i>'ry-;i/77y;i/75 f (ry-;i/ 

ItLTH, ixa'7i-;H4 2«5„ ) , N-7 
f;V-N-7x-;l/7*';;V75 F\ N-UFn^i/x 
^V-N-^W^'^l/r^K, N-2-7-feF75 

Fx^v-N-r-b^r^y^rs k&2 ; 
[0118] ***y;i/75K5t ***y;i/ 
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75 F\ N-7;PW^^y^75F (77l/*7l/Sfc 
LTii, KfSM?Sn~l OiDtO, fflfcfcf, ^71/ 

x^;l/§, t-7^7l/S, x^;W\^>;l/g, 
n+^x^i/S, ->^d^->;H4H^S„ ) , N 
-7U-;^^^y;V75 K (7'J-;l/ltLTti, 7 
) , N, N-i/Tfr&lstitZV 
;l/7 5K (7;^/HtLTIi, x^l/g, 7°ntf;l/ 

a, wi/saH^feSo k n, N-^ry-;i/^* 

a&So ) , N-kFn^x^V-N-^fW^^'J 10 
71/75 F\ N-^7l/-N-7xx;l/;<^y;l/75 

ffi7y;K *7°n>^7y;K * ^y 71/^7 y7K ^ 

yy«7y;K ^71/5 y;k x-rry^ry 

7K SmS«7y;K 7^Fftl£7'J;k SJferU;^ 

[0 119] eziH-fJH, 77l/^7Hfx 

;l/x— r7l/ (Mx.«\ -^rS/;Hf-;l/x-r;K 
7Hfx;l/X— r7K •rv / 7Hfx;l/X— r7K xfM+ 2 o 
i/7l/lfx;l/x— r7K ;>< F^>xf-/H£x/kx~ r;K 
xh^>/x^;l/trx;l/x— r7K ^n;L-xf-;Hf x;bx 
— r7k i-^^;l/-2, 2 -v>'^f-;l/7°ntf;Hfx;b 
x— r7k 2 -x^;l/7f-;H£x;I/x-r;K tFn+ 
i/x^;l/l£x;l/x-f ;K v>xf-uy^'J n-;Hfx;l/ 
x-f;K ->7f;i/75/xf;i/fc^x-f;K >>'x 
^;l/75 7 x^;Hf x;l/x— r7K 7^71/7 5/xf;b 
tTx;l/X— r7K ^^^Hfx^x— r7K fF7tF 
D 771/7 y7Hfx;l/X— r7l/S if) , t£x;l/7y-7l/x 
— r;V (M*Jftrx;i/7xx;i/x~ r;K tfx;i/Fy;i/ 30 
x— r7K tTx;l/^D7l/7xx;l/X— r7K kTx;l/- 
2, 4-v > '^D7l/7xx;l/X— r7K kTx;l/^7^7l/X 
— 77k tTx;l/7^ F^x;l/x— rMO ; 

[0 12 0] tfx;l/XXf-;l/S, fflfcfcf, \Z—i\sf=f-\s 
-K lfx;l/F y^;l/7-fer 

-K Ex;l/i/ , x^;l/7-bf—h, tTx^k-K Id' 
x;l/*7°nx-F N t£x;l/^n7l/7-fe-r- K if-;l/S? 
^n;l/7-bf— K if-;l/^ h+fr-fer-K tTx;l/ 
7>^>7-fer— K lfx;l/7xx;l/7-b-r-F> If- 
7l/7-t?F7-t?-r-K fc^i'f-F, tTx;l/-0- 40 
7 x x;l/7^ k- h , H*x;l/>/ * n"v£ 
k— K SH§^lfx;K •y7l/g L 7l/^Hx;K ^P7l/g 
lfiKz;K 7-F^n;l/Sm«t±-7k t7Fx 
iifxMH ; 

[0 12 1] 7sf-\sV%, m%-l£s Xfl/7 771/^71/ 

xfi/y /^i/x^kx ^^^71/x^i/ 

X Fy/^l/X^kX xf;l/Xfl/X >?x^;l/X 
fl/v, -f v7nif;Wfuy, T^i/X^kx -n* 
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J/71/Xf-l'X v/^n^N^J/71/X^l^X rv^l/X^L' 
X 'ty^Wfl/X JnWfHfVX Fy7 
W;MfHfl/X xht^WXfl/X 7-fe 
F+->^^Xfl/VS2) , 7;l/3^>X^y (M 
fcfcf, ^ h^->Xf l/X 4-/- F4^>-3-/^7l/X 

(Mfcfcf, Jo;Wfi/v, v >> ^D7i/x^wx by* 
cukX^kX r F^t^kX^kX ^y^n;l/X 
fl/X 7nWfl/V, ^PAXfl/V, 3 — FX 
7;l/^;l/X9 L l-x F'J^WXfl/X 2 
-7"ni- 4 — h y 7;i/^-;i/^9 1 ;i/X-9 L L-x 4 -771/ 
*;l/-3-hy7;l/*;l/^f-;l/Xf-Uva2) , 
t->X^l/X e-fri-yzuv ; 

[0122] ^nhyaxxf-;!/!!, *nhv 
^771/^71/ i'nhvl^/K ^nhyffi-N 

^>7k ^J-b'jyt/^oh^-h&O ;-f^ny 

mi?7)i*)\<m wmz. ^xryitv-w/k <<$n 

* S vtt 7 v-;i/S8© s?r ;l/*;l/x x-r /l/it 
^7f;WH/-h, ^;i/7?l/-h40 , M7i< 
vWV», vWSF, 7^ynxhy;K ***y 
nxh'J;K 7Wn;MJW$5, t<0i» -|R 

[0 l 2 3] ±K*f*WT?SSn«»!)jgL*3t¥ffi 

[0 l 2 4] (B) ^«lt£^T, -UK (I) 
~ (V I) T«£tl3£tDSL¥ffi©^»i\ ll»tL 
T, — )!9:tc: 3 0 ~ l 0 0 t7l/%, jf^L<tt5 0~l 0 
0^7l/%, 1E^L<H7 0~1 0 0»%ffe5. 

6 0W%, jfSL<ttl 0 — 5 0t;l/%, lic^SL 

<ai 5-3 5t*%-e$5„ 
[o l 2 5] ±!B©«gga, Htt©^> ? *;l/S^tcj; 

^mnnmm (b) ©»$Lv^?«a, smtot 

l, 0 0 0-2 0 0, 0 0 0T-&D, ICjfSKtt 
3, 0 0 0-2 0, 0 0 0©HTMSn5 o ^1 
Mttl~l0T$f), »SL<ai~3, Mt^fSL 
< tt l ~2©IGH©fe©*WSnSo 
St/^feCiSif, Mt^ I/-7XFM. St»i>'Xh/^ 

^-y©«n^x^-XTa&D, 77*xttc«ns„ 

C0 12 616TF, (B) ^©SSg©Hf*M^-T 

[0 l 2 7] 
[ft5 0] 



[0 12 8] 
lit 5 1 ] 
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( / v ) ( «rft- (/ HH " C 



+7-H-+<^- 



( B " 9 ) (B-10) 
^f^,.^ ( , , )( c 
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( / \ ) ( «*■?-*- 

F^tAjIBoc 

CF 3 j= F > 



CH^0F S Af,V-/ CF„ 

( yv ) ( ^ j-f a 

-(-CHi-A ) ( -0^-6—)- 
FgUOH 



[0 12 9] 
[ft 5 2] 




[o i so] ^pjcKWr ■ it - o)m\\<M.mmoi^. 

m&ftZWttLT, -S3Wt5 0~9 9. 511%, 
!lfSL<tt80~9 9lI% l£!ffSL<li9 0~9 

[0 13 1] [3] (D) 7 > ySStl/Xtt , >'Jny^ 



«BI©,f->ll/^XH»ai, (D) 

1/ Hi 2 SJM±i^= F r f So C ft 6 7 -y IStf/Xti U 

[0 1 3 2] cn&©J?ffiSttSli:L-Z\ M>LH:#IPg 
62-36663 f#H (g 61-226746^, ft 
MBS 6 1 - 2 2 6 7 4 5 ft HB§ 62-170950 
40 ^ ff HBg 63-34540 ^ #IW 7-2 3 0 1 6 
5^ #H¥8-6 2 8 3 4*§, #IW9- 5 4 4 3 2 
^ #H¥ 9 - 5 9 8 8 If 5 4 0 5 7 2 0 

*SWfF 5360692 ^ *S#fF 5 5 2 9 8 8 
1 *S#fF 5296330 5 4 3 6 0 
9 8^, *Sff ff 5 5 7 6 1 4 3 *S#ff 5 2 9 6 
14 3^ *SWff 5 2 9 4 5 1 1 ^ &0\ *SWffF 
5 8 2 4 4 5 1 ^fEtSC^ffiffiftM^W S Cfc^T? 

so yfE F30K EF303, EF352 (iMBftfiSc 
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(ft)S), 7n7-FFC 4 3 0, 4 3 1 ({££Xy-X 
■k(ft)S), «*7r'^F 17 1, F 1 7 3, F 1 7 
6, F 1 8 9, R0 8 C*H*^y+ (ft) SD , 7^ 
k«-FAG 7 10, t-7nyS-3 8 2, S C 1 0 
1 , 102, 103, 104, 105, 106 (M? 

(ft) SD , F-n-T y;l/S-3 6 6 (hn-f^5Ma 

P-3 4 1 (#Sft¥lH (ft) SD t->'j3>Mffi 
MItLTffl^5ct^t5o 10 

[0133] ?mm.M<Dm&miz, *»bi>'xh 

fifiSctii§r«^S^ t LT, iim 0 . 1 ~ 1 0 0 0 0 p p 
m, KL<(il~l 0 0 0 p pmf$^ dtl^CW 

[0 13 4] [4] (E) #a*ggft{fc£%r 

yCT-to pffiJWFM, SKIES), ^*-v»HS3Bi 
^) ^M£©«CJ;5ftfiM, HfairgttftSX 20 

mm-mt^m^m set $ u\ imtsaftft 
P k a fiT 4 eaofl^ws l < m s n £ o *f* 

WfcSTBBS (A) ~ (E) ©fcifr&aiStfseifcffTS 

So 

[0 13 5] 
[ft 5 3] 



-(B) 
-(C) 



R 254 R 255 

[0 13 6] CCT, R 250 , R 251 KtfR 252 «, |W] 

i~6m<DKYn*i/T)Wbmx.ttm.mc.6~2 om 
(Dwm$>L<mmik<D7v-)m*mu cci?, r 

251 fcR 252 S^E^LTi^^LTtiK R 



253 ^ R 254 ^ R 255 S ^R 256 «, ^HTfeS&oT 

fe<fc<, ^ai~6fi©7;^;l/S^g-r o Ht^fS 

* 2 fflfiuiwr s^fS^sttft^TS d , 

[0137] mh^mmntLTii, «sifeL<«* 
mmwy-^y. mmt, l < a*Bgi©7 5 7 tf y k 
y, BmL<«*fiM©75 7 7/i^i/tfyky, B 
«tL< tt*Bg|©75 7 tf n y ky, Bgife L < a* 

y kk-;k y 5 yv-;k asife l < a*« 

^©tf^y-;K Wife L if^X Bgi 

fe L < tf y 5 k x W8t fe L < a *BSi© 7° 

'jx B#ifeL<&*figic>-r5^kyy, iiti< 
tt*Bii©tf^ky x wife l < «*«gi©tk^k 
y, ■»feu<tt*n»ot!^ys?x B«feL<a* 

|«075/' ; e;l'7t'JX BSIfeL<«*Bfl©7 5 

/r;vw;v7* y yfwrenso »^lhs 
gt±, 757a, 7 577;k^a, r;i/*;i/75/ 
a, r = yry-^a, ry-;vr = ya, r;i/*;i/ 
a, r;i/n+s/s, 7y;ka, 7yn^ya, ry-;i/ 
a, 7y-/w-^ya, -hna, 7mm, i/t/wz 

[oi3 8] mm&L^tsmtLT, ?r-vy, 

1, l-i/7W7^->"X 1, 1, 3, 3, -rh 
vtf-iWT-Vz/, ^5?V-;k 2-^W5? 
k-;k N-^;MSW 
-;k 2-7x-;M5^/-;K 4, 5-i^7x-;b 
•f5 7V-;k 2, 4, 5-h'J7i-;l"f5^;- 
;k 2-757tfyky, 3-757k°yky, 4-7 
57tfuky, 2-kyg L ;i/75/k°yky, 4-k7 
9 L ;i/757 tfy ky, 2-^x^/1/757^ yky, 2 

- (75775kk k°ykX 2-757-3-7k;l/ 

tfyky, 2-757-4-7^;nk;ky, 2-75 
/-5-><^;kfy ky, 2-75y-6-^^;kf y 

ky, 3-757x^;kf yky, 4-757xkktf 

y ky, 

[0139] 3-757 k°nyky, tk^ky, N — 
(2-757xkk) kf^ky, N- (2-75/x 
^;k fck\ij ky, 4-7 57-2, 2, 6, 6-f h 

^7^n^yky, 4-tf^yk7tf^y ky, 2- 

-T57k°^yky, 1- (2-757xkk) tfnyk 
y, k°^7-;k 3-75 7-5-7^tf^k-;k 
5-757-3-7^- 1 -p-hy;kf^v"-;k 
if^ky, 2- (7577 5kk -5-7^;kf^k 
y, ik;5ky, 2, 4 -k757 tfy 5 ky, 4, 6 
-kt Kn^> tfy 5 ky, 2-tf^kyy, 3-tf^ 
kyy, N-757WkJx n- (2-75/x 
f-;k ^;i/7*yya^^W6ti2.^£:titpiSSti 
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st©T«%x cn^iD^mmummt^mi, mi 
[0140] Mzmit^mmmMt^vmsmtpo) 

;l/fcfc) =2. 5~3 0 0T£2ci»SU\ 1*;!/ 

3 0 0§»2ttt»||KT 
©«Bf<? X7'X h -XD* D < ft D , M»77 

^ftf) tt, !ftL<(i5. 0-2 0 0, It 

ffSL<li7. 0-1 5 0T*?„ 
[0 14 1] [5] (C) i§Mit 

x/'xn^F, i/^n^t/y, X7n^x^7 
x y-7fo7^x *f-;i/x^ 

;HrhX ifl/V^'J ;H-f ;K x 

fl/V^'Jn-Myxf/H-f/K 2-7 h+Xt 

;l/7-br- h , 7n t£ l/y^'J n-M/^ f-;I/x-r 
;K ^ntfl/y^'Jn-wyif;!/!- r;K 7°nt? 

X fti?x^;k SJM?-;k ?Li?xf-/k 7 F^>7° 
ntftfy^^/k xh^i/7°ntf^-^x^;K tf;l/ 
tfy^^k fc^tfyBsx^/k tf;Hfy^ntf 
;k N, N-^f;l/WA75F\ X^kOM^ 
fh\ N-^l/fcfnU FX rh^tKn??^ 
» S L < , C ft 6 O S V Hi g£ L T ffiffl f 

»td3~2 011%, ff$L<li:4~l 5fi*%, 26 

ici(fSL<tt5~io aa% t tta£^\ 
[0142] mmmmmmm^mmrsEic^Tisz/ 
x h m±^<o/ < 7- - >Mig a . SS ($J »'Jn> 
/^ift->'JnyM, «7X1S, iTOlifol 
HHSK^F) it, *%Bi!©^X^Xv>'X MM^^ 

x Ani», mm, yxx, las-rac affair 

XX h > if - y«t s c i: t?£ s „ 

[0 14 3] *^©*°X^X^'XhfifiSct)©afi?«t 

bra, /KSft^hy^x zkHfl^y^x kut-f- 
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